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AN ABSTRACT
T h i s  s t u d y  was c o n c e r n e d  w i t h  t h e  n a t u r e  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s  and  t h e  e f f e c t s  o f  p i t c h ,  i n t e n s i t y ,  
a n d  a g i n g  u p o n  r a t e , p e r i o d i c i t y , an d  p a t t e r n  o f  t h e  
p h o n a t o r y  t a s k .  R a p i d  r e p e t i t i o n s  o f  t h e  s y l l a b l e  [ h A ] ,  
w h i c h  r e q u i r e  r e c i p r o c a t i n g  a b d u c t i o n - a d d u c t i o n  m ovem ents  
o f  t h e  v o c a l  f o l d s ,  w ere  u s e d  t o  t e s t  v o c a l  f o l d  
d i a d o c h o k i n e s i s .  N a t u r e  r e f e r r e d  t o  c e r t a i n  p h y s i o l o g i c a l  
p r o c e s s e s  n e c e s s a r y  f o r  c o o r d i n a t e d  p e r f o r m a n c e s  o f  t h e  
t a s k .  R a t e  was  t h e  mean num ber  o f  s y l l a b l e s  u t t e r e d  p e r  
s e c o n d .  P e r i o d i c i t y  d e s c r i b e d  r e g u l a r i t y  o f  o c c u r r e n c e  o f  
s y l l a b l e  r e p e t i t i o n s  e x p r e s s e d  i n  t e r m s  o f  v a r i a b i l i t y  
among r a t e s  o f  n i n e ,  one s e c o n d  s a m p l e s .  P a t t e r n  d e n o t e d  
(1 )  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  an d  ( 2 )  t h e  
p e r c e n t a g e  o f  p h o n a t i o n  t i m e  d u r i n g  p r o d u c t i o n s  o f  t h e  
s y l l a b l e  [ h A ] ,
S a m p le s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  p e r f o r m e d  b y  
( 1 )  f o r t y  y o u n g  a d u l t  f e m a l e s  w i t h  a n d  w i t h o u t  a u d i t o r y  
m a s k i n g ,  ( 2 )  t e n  i n d i v i d u a l s  b e f o r e  an d  a f t e r  u n d e r g o i n g  
t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x ,  ( 3 )  f o r t y  y o u n g  
a d u l t  women v a r y i n g  p i t c h  and  i n t e n s i t y  o f  t h e i r  p h o n a t i o n  
a n d  (4 )  t h r e e  g r o u p s  o f  f o r t y  women, c l a s s i f i e d  a c c o r d i n g  
t o  a g e ,  w e re  t a p e  r e c o r d e d .  G r a p h i c  l e v e l  t r a c i n g s  a n d  
s o u n d  s p e c t r o g r a m s  w e re  made o f  t h e  r e c o r d e d  s a m p l e s ,  and
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r a t e ,  p e r i o d i c i t y ,  p a t t e r n ,  p i t c h ,  an d  i n t e n s i t y  m e a s u r e ­
m e n t s  w e re  o b t a i n e d  f r o m  t h e s e  r e p r e s e n t a t i o n s .  The 
s i g n i f i c a n c e  o f  t h e  d a t a  r e f e r a b l e  t o  e x p e r i m e n t a l  
t r e a t m e n t s  was d e t e r m i n e d  b y  c o m p u t e r  p ro g ram m ed  a n a l y s e s  
o f  v a r i a n c e ,  b y  t - t e s t s ,  an d  b y  a W i l c o x o n  m a t c h e d - p a i r s  
s i g n e d - r a n k s  t e s t .
The r e s u l t s  i n d i c a t e d  t h a t  d i s r u p t i o n  o f  a u d i t o r y  
f e e d b a c k  u t i l i z i n g  a  w h i t e  n o i s e  m a s k i n g  s i g n a l  p r o d u c e d  
a  s i g n i f i c a n t  d i m u n i t i o n  i n  t h e  r a t e  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s . I t  was  i n f e r r e d  t h a t  c o o r d i n a t e d  a b d u c t i o n -  
a d d u c t i o n  m ovem en ts  o f  t h e  v o c a l  f o l d s  a r e  e i t h e r  
s y n c h r o n i z e d  u s i n g  i n f o r m a t i o n  r e l a y e d  f r o m  t h e  a u d i t o r y  
f e e d b a c k  m e c h a n i s m ,  o r  t h a t  a  p e r s o n ' s  a p p r o a c h  t o  t h e  
p h o n a t o r y  t a s k  i s  a l t e r e d  w hen  a u d i t o r y  m a s k i n g  i s  
p r e s e n t e d .  The p e r i o d i c i t y  a n d  p a t t e r n  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s  w e r e  n o t  a f f e c t e d  s i g n i f i c a n t l y  b y  
d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k .
A l t h o u g h  d i s r u p t i o n  o f  l a r y n g e a l  s o m e s t h e t i c  f e e d ­
b a c k  p r o d u c e d  no  s i g n i f i c a n t  c h a n g e s  i n  v o c a l  f o l d  
d l a d o c h o k i n e t i c  r a t e ,  p e r i o d i c i t y ,  o r  p a t t e r n  m e a s u r e m e n t s ,  
t h e  r e a d e r  i s  a d v i s e d  t o  a c c e p t  t h i s  f i n d i n g  w i t h  c a u t i o n .  
The num ber  o f  s u b j e c t s  p a r t i c i p a t i n g  i n  l a r y n g e a l  a n e s t h e ­
t i z a t i o n  p r o c e d u r e s  was s m a l l ,  and  t h e  a d e q u a c y  o f  t h e  
a n e s t h e s i a  i n  d i s r u p t i n g  s o m e s t h e t i c  f e e d b a c k  i s  s u b j e c t  
t o  q u e s t i o n .  E v e n  t h o u g h  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,
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I n c r e a s e s  i n  v o c a l  I n t e n s i t y  d u r i n g  a l l  b u t  one  s u b j e c t ' s  
d l a d o c h o k i n e t i c  p e r f o r m a n c e  w e re  n o t e d  a f t e r  l a r y n g e a l  
s o m e s t h e t i c  f e e d b a c k  was  d i s r u p t e d .  T h i s  i n f o r m a t i o n  i s  
p e r t i n e n t  f o r  f u t u r e  s t u d i e s  c o n c e r n e d  w i t h  r e l a t i o n s h i p s  
b e t w e e n  v o c a l  p a r a m e t e r s  a n d  d i s r u p t i o n  o f  l a r y n g e a l  
s o m e s t h e t i c  f e e d b a c k .
R a t e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w e r e  f o u n d  t o  
b e  s i g n i f i c a n t l y  a l t e r e d  due  t o  v a r i a t i o n s  I n  p i t c h  a n d  
i n t e n s i t y .  M o r e o v e r ,  t h e  r e s u l t s  r e v e a l e d  t h a t  p i t c h  an d  
p i t c h  x  i n t e n s i t y  i n t e r a c t i o n  w e r e  s i g n i f i c a n t  m a i n  e f f e c t s .  
S u b j e c t s  p r o d u c e d  h i g h e s t  r a t e s  a t  c o m f o r t a b l e  p i t c h  and  
i n t e n s i t y  l e v e l s .  T h i s  f i n d i n g  s u g g e s t s  t h a t  t h i s  m a n n e r  
o f  p r o d u c t i o n  w o u ld  b e  a p p r o p r i a t e  f o r  u s e  i n  c l i n i c a l  
e v a l u a t i o n s  o f  v o c a l  f o l d  d i a d o c h o k i n e t i c  a b i l i t y .  I n  v i e w  
o f  t h e  r e s u l t s ,  d e v i a n t  r a t e s  m i g h t  o c c u r  when t h e  t a s k  i s  
p e r f o r m e d  b y  p a t i e n t s  h a v i n g  f u n c t i o n a l  p i t c h  an d  v o c a l  
i n t e n s i t y  p r o b l e m s .
The p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  w e r e  o b s e r v e d  
t o  b e  s i g n i f i c a n t l y  a f f e c t e d  b y  v a r i a t i o n s  i n  p i t c h  a n d  
i n t e n s i t y .  A l t h o u g h  i n t e r a c t i o n  b e t w e e n  t r e a t m e n t s  was  n o t  
e v i d e n t , p i t c h  a n d  i n t e n s i t y  w e r e  s i g n i f i c a n t  m a i n  t r e a t ­
m en t  e f f e c t s .  E x t r e m e s  i n  i n t e n s i t y  a t  h i g h  a n d  low 
p i t c h e s  p r o d u c e d  s i g n i f i c a n t  d e c r e a s e s  i n  t h e  p e r c e n t a g e s .  
T h i s  f i n d i n g  d e m o n s t r a t e s  t h a t  p i t c h  a n d  I n t e n s i t y  p l a c e  
r e s t r i c t i o n s  on  v o c a l  f o l d  a b d u c t i o n .  P e r i o d i c i t y  a n d
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p e r c e n t a g e s  o f  p h o n a t i o n  t i m e  w e r e  n o t  f o u n d  t o  c h a n g e  
s i g n i f i c a n t l y  d u e  t o  v a r i a t i o n s  i n  p i t c h  a n d  i n t e n s i t y .
The p r e s e n t  r e s e a r c h  h a s  d e m o n s t r a t e d  t h a t  r a t e ,  
p e r i o d i c i t y ,  a n d  p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  
w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  d u e  t o  a g i n g .  T h e r e f o r e ,  
d e v i a n t  p e r f o r m a n c e s  o f  t h e  t a s k  b y  a g i n g  women may 
i n d i c a t e  t h e  n e e d  f o r  m e d i c a l  r e f e r r a l .
CHAPTER I
INTRODUCTION AND PURPOSE OP THE STUDY
I n  t h e  p a s t  t h e  s p e e c h  p a t h o l o g i s t s '  c l i n i c a l  
e v a l u a t i o n  o f  p a t i e n t s  w i t h  p h o n a t o r y  p r o b l e m s  c o n s i s t e d  
p r i m a r i l y  o f  s u b j e c t i v e  a n a l y s e s  o f  t h e  i n d i v i d u a l s '  
p h o n a t o r y  s k i l l s .  R e c e n t l y ,  e x p e r i m e n t e r s  ( 4 1 ,  4 2 )  h a v e  
s t u d i e d  ( l )  maximum a b i l i t y  t o  s u s t a i n  p h o n a t i o n ,  (2 )  
maximum p i t c h  r a n g e ,  an d  ( 5 )  maximum v o c a l  i n t e n s i t y .  T h e s e  
t a s k s  h a v e  p o t e n t i a l  u s e f u l n e s s  f o r  t h e  o b j e c t i v e  e v a l u a t i o n  
o f  p h o n a t o r y  s k i l l s .
A n o t h e r  t a s k  w h i c h  h a s  b e e n  s u g g e s t e d  f o r  u s e  a s  a  
d i a g n o s t i c  t o o l  i n  t h e  c l i n i c a l  e v a l u a t i o n  o f  p h o n a t o r y  
p r o b l e m s  I s  t h e  maximum a b i l i t y  t o  r a p i d l y  a b d u c t  an d  a d d u c t  
t h e  v o c a l  f o l d s  w h i l e  r e p e a t e d l y  u t t e r i n g  a s y l l a b l e  
c o n t a i n i n g  a  g l o t t a l  f r i c a t i v e  a n d  a  v o w e l .  T h i s  a c t i v i t y  
h a s  b e e n  r e f e r r e d  t o  a s  v o c a l  f o l d  d i a d o c h o k i n e s i s  (_6, 44 )  .
A l t h o u g h  v o c a l  f o l d  d i a d o c h o k i n e s i s  h a s  b e e n  u s e d  
i n  m e a s u r i n g  p h o n a t o r y  a b i l i t i e s  o f  c l i n i c a l  s u b j e c t s  (?3, 4 4 ) ,  
t h e r e  h a s  b e e n  no  a t t e m p t  t o  e v a l u a t e  t h e  n a t u r e  o f  t h e  t a s k  
a n d  t h e  v a r i a b l e s  w h i c h  may a f f e c t  i t s  p r o d u c t i o n .  I t  I s  n o t  
known w h e t h e r  t e s t s  o f  d i a d o c h o k i n e s i s  r e q u i r i n g  p h o n a t i o n  
a r e  m e a s u r i n g  c o o r d i n a t i o n  o f  m o t o r  p r o c e s s e s  o n l y ,  o r  i f  
t h e y  a r e  d e p e n d e n t  u p o n  t h e  p e r s o n ' s  e f f i c i e n c y  i n  
u t i l i z i n g  a u d i t o r y  a n d  s o m e s t h e t i c  f e e d b a c k  t o  s y n c h r o n i z e
t h e  m o t o r  m o v e m e n t s .  F u r t h e r m o r e ,  t h e  e f f e c t s  o f  a g i n g  a n d  
t h e  I m p o r t a n c e  o f  v o c a l  p i t c h  a n d  I n t e n s i t y  c h a r a c t e r i s t i c s  
on  r a p i d  s y l l a b l e  r e p e t i t i o n  r e q u i r i n g  v o c a l  f o l d  a b d u c t i o n  
a n d  a d d u c t i o n  h a v e  n o t  b e e n  a s s e s s e d .  I n f o r m a t i o n  r e l a t i v e  
t o  t h e s e  v a r i a b l e s  w o u ld  b e t t e r  e n a b l e  t h e  s p e e c h  
p a t h o l o g i s t  t o  u t i l i z e  v o c a l  f o l d  d i a d o c h o k i n e t i c  m e a s u r e ­
m e n t s  i n  d i a g n o s t i c  w o r k u p s .
The p u r p o s e  o f  t h i s  r e s e a r c h  i s ,  f i r s t ,  t o  o b t a i n  
I n f o r m a t i o n  a b o u t  t h e  n a t u r e  o f  maximum v o c a l  f o l d  
d i a d o c h o k i n e s i s  u t i l i z i n g  t h e  s y l l a b l e  [ h A ] ,  a n d ,  s e c o n d l y ,  
t o  d e t e r m i n e  t h e  e f f e c t s  o f  p i t c h  a n d  I n t e n s i t y  o f  p h o n a t i o n  
a n d  o f  a g i n g  u p o n  t h e  r a t e ,  t h e  p e r i o d i c i t y ,  a n d  t h e  p a t t e r n  
o f  t h i s  p h o n a t o r y  t a s k .
D e f i n i t i o n  o f  T e r m s . F o r  t h e  p u r p o s e  o f  t h i s  s t u d y  
t h e  f o l l o w i n g  t e r m s  h a v e  t h e s e  s p e c i a l  c o n n o t a t i o n s :
By n a t u r e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  i s  m e a n t  
t h e  p h y s i o l o g i c a l  p r o c e s s  i n v o l v e d  i n  c o o r d i n a t i n g  r a p i d ,  
r e p e t i t i v e  a b d u c t i o n s  a n d  a d d u c t i o n s  o f  t h e  v o c a l  f o l d s  
w h i l e  p r o d u c i n g  t h e  s y l l a b l e  [hA] r e p e a t e d l y .
R a t e  r e f e r s  t o  t h e  m ean  num ber  o f  s y l l a b l e s  u t t e r e d  
p e r  s e c o n d .
P e r i o d i c i t y  d e s c r i b e s  t h e  r e g u l a r i t y  o f  o c c u r r e n c e  o f  
s y l l a b l e  r e p e t i t i o n s  e x p r e s s e d  i n  t e r m s  o f  t h e  v a r i a b i l i t y  
among t h e  r a t e s  o f  n i n e ,  one s e c o n d  p e r i o d s .
P a t t e r n  r e f e r s  t o :  ( l )  t h e  p e r c e n t a g e  o f  s y l l a b l e s
i n  w h i c h ,  a c c o r d i n g  t o  s p e c t r o g r a p h i c  a n a l y s e s ,  p h o n a t i o n  
c e a s e s  d u r i n g  p r o d u c t i o n  o f  t h e  [ h ]  s o u n d ,  a n d  (2 )  t h e  
p e r c e n t a g e  o f  p h o n a t i o n  t i m e ,  t h e  d u r a t i o n  o f  p h o n a t i o n  
i n  p r o p o r t i o n  t o  t h e  t i m e  r e q u i r e d  t o  u t t e r  t h e  c o m p l e t e  
s y l l a b l e .
O r g a n i z a t i o n  o f  t h e  D i s s e r t a t i o n . The r e m a i n d e r  o f  
t h e  p a p e r  w i l l  b e  o r g a n i z e d  a s  f o l l o w s :  C h a p t e r  Two w i l l  
p r e s e n t  a  r e v i e w  o f  t h e  l i t e r a t u r e  r e l a t e d  t o  t h e  p r o b l e m  
a n d  a s t a t e m e n t  o f  t h e  r e s e a r c h  h y p o t h e s e s .  S u b j e c t s  a n d  
p r o c e d u r e s  w i l l  b e  d e s c r i b e d  i n  C h a p t e r  T h r e e .  I n  C h a p t e r s  
F o u r  a n d  F i v e  t h e  r e s u l t s  a n d  a d i s c u s s i o n  o f  t h e s e  
f i n d i n g s  w i l l  b e  r e p o r t e d .  The i n v e s t i g a t i o n  w i l l  be  
s u m m a r i z e d  a n d  c o n c l u s i o n s  w i l l  b e  s t a t e d  i n  C h a p t e r  S i x .
CHAPTER II
REVIEW OP THE LITERATURE AND STATEMENT 
OP THE EXPERIMENTAL HYPOTHESES
I n  t h e  p r e v i o u s  c h a p t e r  i t  was  p o i n t e d  o u t  t h a t  
a l t h o u g h  v o c a l  f o l d  d i a d o c h o k i n e s i s  h a s  h e e n  reco m m e n d ed  
a s  a  u s e f u l  t e s t  o f  p h o n a t o r y  a b i l i t i e s ,  l i t t l e  i n f o r m a t i o n  
i s  a v a i l a b l e  w i t h  r e g a r d  t o  t h e  n a t u r e  o f  t h e  t a s k  a n d  t h e  
e f f e c t s  o f  c e r t a i n  f a c t o r s  u p o n  i t s  p r o d u c t i o n .  I t  may e v e n  
b e  p o s s i b l e  t o  q u e s t i o n  w h e t h e r  a  d i a d o c h o k i n e t i c  p r o c e s s  
e x i s t s  d u r i n g  a b d u c t i o n  a n d  a d d u c t i o n  o f  t h e  v o c a l  f o l d s .
To e n a b l e  t h e  r e a d e r  t o  b e t t e r  u n d e r s t a n d  v o c a l  f o l d  
d i a d o c h o k i n e s i s ,  l i t e r a t u r e  p e r t i n e n t  t o  t h e  t o p i c  w i l l  be 
r e v i e w e d  i n  t h i s  c h a p t e r .  T h i s  m a t e r i a l  w i l l  b e  f o l l o w e d  
b y  a  s t a t e m e n t  o f  t h e  r e s e a r c h  h y p o t h e s e s  f o r m u l a t e d  f o r  
t h e  s t u d y .
A. VOCAL FOLD DIADOCHOKINESIS
D i a d o c h o k i n e s i s  i s  d e f i n e d  I n  D o r l a n d ’ s M e d i c a l  
D i c t i o n a r y  (9 )  a s  t h e  f u n c t i o n  o f  a r r e s t i n g  o n e  m o t o r  
I m p u l s e  a n d  s u b s t i t u t i n g  o n e  t h a t  I s  d i a m e t r i c a l l y  
o p p o s i t e .  I n f o r m a t i o n  r e p o r t e d  b y  F a a b o r g - A n d e r s o n ,  D a n a ,  
a n d  B r e w e r  (4 )  a n d  b y  B u c h t a l  (_5) c o n c e r n i n g  e l e c t r i c a l  
i m p u l s e s  o f  t h e  i n t r i n s i c  l a r y n g e a l  m u s c u l a t u r e  s u g g e s t s
t h a t  a  d i a d o c h o k i n e t i c  p r o c e s s  o c c u r s  d u r i n g  a b d u c t i o n  and  
a d d u c t i o n . o f  t h e  v o c a l  f o l d s .  U t i l i z i n g  a n  e l e c t r o m y o ­
g r a p h i c  t e c h n i q u e ,  t h e s e  a u t h o r s  f o u n d  t h a t  a n  i n c r e a s e  i n  
e l e c t r i c a l  a c t i v i t y  i n  t h e  a d d u c t o r  m u s c l e s  o c c u r r e d  n e a r l y  
s i m u l t a n e o u s l y  w i t h  t h e  i n i t i a t i o n  o f  p h o n a t i o n  a n d  t h a t  
t h i s  i n c r e a s e  was a c c o m p a n i e d  b y  a r e d u c t i o n  i n  e l e c t r i c a l  
a c t i v i t y  o f  t h e  a b d u c t o r s .  A d d i t i o n a l l y ,  s h o r t l y  b e f o r e  t h e  
c e s s a t i o n  o f  p h o n a t i o n  a n  i n c r e a s e  i n  e l e c t r i c a l  a c t i v i t y  
i n  t h e  a b d u c t o r s  o c c u r r e d ,  a n d  w i t h  c e s s a t i o n  o f  p h o n a t i o n  
t h e  e l e c t r i c a l  a c t i v i t y  i n  t h e  a d d u c t o r s  d e c r e a s e d .
B.  PHYSIOLOGY OP VOCAL FOLD ABDUCTION AND ADDUCTION
Movement  o f  t h e  a r y t e n o i d  c a r t i l a g e s  d u r i n g  
a b d u c t i o n  a n d  a d d u c t i o n  o f  t h e  v o c a l  f o l d s  h a s  b e e n  s t u d i e d  
b y  s e v e r a l  I n v e s t i g a t o r s  (16^, .24, 2 5 ,  J51, _54) . 
R o e n t g e n o g r a m s  a n d  e x p e r i m e n t s  w i t h  c a d a v e r s  h a v e  b e e n  
u t i l i z e d  i n  t h e s e  s t u d i e s .
M oore  and  v o n  L e d e n  ( 5 4 )  h a v e  g i v e n  a  c o m p l e t e  
d e s c r i p t i o n  o f  t h e  a r y t e n o i d  c a r t i l a g e s .  T h e i r  r e s e a r c h  
h a s  i n d i c a t e d  t h a t  t h e  c a r t i l a g e s  a r e  j o i n t  s t r u c t u r e s  
r e s e m b l i n g  e l o n g a t e d ,  s h a l l o w ,  b a l l  an d  s o c k e t s  w h i c h  a r e  
s i t u a t e d  o n  t h e  l a t e r a l  a s p e c t s  o f  t h e  c r i c o i d  r i m .  The 
r i g h t  a n g l e  p l a c e m e n t  o f  t h e  l o n g i t u d i n a l  d i m e n s i o n  o f  t h e  
tw o  f a c e t s  p e r m i t s  a  r o c k i n g  o r  r o t a t i n g  movement a r o u n d  
t h e  a x i s  o f  t h e  j o i n t  d u r i n g  a b d u c t i o n  a n d  a d d u c t i o n  o f  t h e
v o c a l  f o l d s .
D u r i n g  p h o n a t i o n  t h e  v o c a l  p r o c e s s  o f  t h e  a r y t e n o i d
c a r t i l a g e ,  t o  w h i c h  t h e  v o c a l  f o l d  i s  a t t a c h e d ,  r o t a t e s  f r o m
a p o s t e r o l a t e r o c e p h a l a d  p o s i t i o n  i n  an  a n t e r o m e d i o c a u d a l
d i r e c t i o n  ( 5 3 ) .  Moore a n d  v o n  L e d e n  s t a t e d  t h a t  t h i s
r o c k i n g  o r  r o t a t i n g  m o v em en t i
. . . l o w e r s  t h e  v o c a l  p r o c e s s e s  i n  a d d u c t i o n  
a n d  s l i g h t l y  s h o r t e n s  t h e  v o c a l  c o r d s  • c o n v e r s e l y ,  
a b d u c t i o n  r e s u l t s  i n  a n  e l e v a t i o n  o f  t h e  v o c a l  
c o r d s  (_54, 5 9 ) .
A l t h o u g h  v o n  L e d e n  (j53) h a s  s u g g e s t e d  t h a t  i n t e r n a l  
j o i n t  r o t a t i o n  i s  t h e  p r i n c i p l e  a r y t e n o i d  m o v e m e n t ,  o t h e r  
e x p e r i m e n t e r s  ( .25,  3 6 ,  3 9 ,  40)  h a v e  u s e d  t h e  t e r m s  l a t e r a l ,  
m e d i a l ,  f o r w a r d ,  a n d  b a c k w a r d  t o  d e s c r i b e  a r y t e n o i d  a d j u s t ­
m e n t s  d u r i n g  p h o n a t i o n .  The  v o c a l  p r o c e s s e s  o f  t h e  
a r y t e n o i d s  w ere  s a i d  a l s o  t o  u n d e r g o  t o r s i o n  d u r i n g  
v o c a l i z a t i o n  ( 2 4 ) .
Movement o f  t h e  l a r y n g e a l  m u s c u l a t u r e  I n v o l v e d  i n  
a b d u c t i o n  an d  a d d u c t i o n  o f  t h e  v o c a l  f o l d s  h a s  b e e n  
s t u d i e d ,  a l s o .  T h e r e  i s  c o n s i d e r a b l e  a g r e e m e n t  n o t e d  among 
s p e e c h  s c i e n t i s t s  w i t h  r e g a r d  t o  c l a s s i f i c a t i o n  o f  t h i s  
m u s c u l a t u r e .  E x p e r i m e n t a t i o n  h a s  r e v e a l e d  t h a t  t h e  l a t e r a l  
c r i c o a r y t e n o i d  m u s c l e  i s  t h e  p r i n c i p l e  a d d u c t o r  o f  t h e  
v o c a l  f o l d s  ( 4 ,  1 1 ,  2 3 ,  4 0 ,  4 7 ) .  T h i s  p a i r e d  m u s c l e  p u l l s  
o n  t h e  m u s c u l a r  p r o c e s s e s  o f  t h e  a r y t e n o i d  c a r t i l a g e s ,  t o  
w h i c h  i t  i s  a t t a c h e d ,  t o  a c c o m p l i s h  a p p r o x i m a t i o n  o f  t h e
f o l d s .  E l e c t r o m y o g r a p h i c  s t u d i e s  r e v e a l e d  t h a t  s i g n i f i c a n t  
i n c r e a s e s  i n  t h e  e l e c t r i c a l  a c t i v i t y  o f  t h e  c r i c o t h y r o i d ,  
t h y r o - a r y t e n o i d ,  v o c a l ,  a n d  t r a n s v e r s e  an d  o b l i q u e  
a r y t e n o i d  m u s c l e s  o c c u r r e d  d u r i n g  a d d u c t i o n  o f  t h e  v o c a l  
f o l d s .  A n o t i c e a b l e  i n c r e a s e  i n  t h e i r  e l e c t r i c a l  a c t i v i t y  
was  r e c o r d e d  j u s t  b e f o r e  p h o n a t i o n  was  i n i t i a t e d  ( 1 2 ) .
E l e c t r o m y o g r a p h i c  e v i d e n c e  p r o v i d e d  b y  F a a b o r g -  
A n d e r s o n  a n d  B u c h t a l  (12.) h a s  shown t h a t  e l e c t r i c a l  
a c t i v i t y  o f  t h e  p o s t e r i o r  c r i c o - a r y t e n o i d  was g r e a t l y  
i n h i b i t e d  d u r i n g  p h o n a t i o n .  A u t h o r s  ( 4 ,  j j ,  2 3 ,  2 6 , 3 5 ,  3 7 ,  
40 )  h a v e  g e n e r a l l y  c l a s s i f i e d  t h i s  m u s c u l a t u r e  a s  a n  
a b d u c t o r  o f  t h e  v o c a l  f o l d s .  C o n t r a c t i o n  o f  t h i s  p a i r e d  
m u s c l e ,  w h i c h  h a s  i t s  i n s e r t i o n  o n  t h e  m u s c u l a r  p r o c e s s  
o f  t h e  a r y t e n o i d  c a r t i l a g e s ,  w i d e n s  t h e  g l o t t i c  s p a c e .
C.  TESTS OF VOCAL FOLD DIADOCHOKINESIS
S e v e r a l  i n v e s t i g a t o r s  h a v e  a t t e m p t e d  t o  m e a s u r e  
v o c a l  f o l d  d i a d o c h o k i n e t i c  a b i l i t i e s  u t i l i z i n g  v o w e l  an d  
s y l l a b l e  r e p e t i t i o n s  ( j j ,  4 1 ,  4 4 ) .  I n  1 9 6 1 ,  C a n t e r  ( 6 ) u s e d  
t h e  r a p i d  r e p e t i t i o n  o f  t h e  s y l l a b l e  / h a /  a s  a v o c a l  f o l d  
d i a d o c h o k i n e t i c  t a s k  i n  t h e  e x a m i n a t i o n  o f  t h e  p h o n a t o r y  
a b i l i t i e s  o f  P a r k i n s o n i a n  p a t i e n t s  a n d  n o r m a l  s u b j e c t s .
The a u t h o r  a d v o c a t e d  r e p e t i t i o n  o f  a  s y l l a b l e  r a t h e r  t h a n  
a n  I s o l a t e d  v o w e l .  H i s  r a t i o n a l e  was  t h a t  i t  may b e  
p o s s i b l e  t o  r e p e a t e d l y  p h o n a t e  a n  i s o l a t e d  v o w e l  b y
p r o d u c i n g  " p u l s e s  o f  a i r  p r e s s u r e  a c t i n g  o n  a  f i x e d  
l a r y n g e a l  v a l v e . "  (€i, 60 )  R e p e t i t i v e  p r o d u c t i o n  o f  a 
s y l l a b l e  c o n t a i n i n g  a  v o w e l  a n d  a  g l o t t a l  f r i c a t i v e ,  t h e  
a u t h o r  a d d e d ,  w o u l d  b e  m ore  a p t  t o  c a l l  f o r  a  c o n t i n u o u s  
a i r  s t r e a m  m o d u l a t e d  b y  l a r y n g e a l  a d j u s t m e n t s ,  i . e . ,  
a b d u c t i o n s  b e t w e e n  p h o n a t i o n s .  C a n t e r  (j5) m e a s u r e d  t h e  
s u b j e c t s 1 r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b y  c o u n t i n g  
t h e  i n t e n s i t y  p e a k s  p r e s e n t  on  p o w e r  l e v e l  t r a c i n g s  o f  
t a p e  r e c o r d e d  s a m p l e s  o f  t h e  p h o n a t o r y  t a s k .
I n  1 9 6 3 ,  S a n d e r s  ( £ 4 )  a l s o  r e p o r t e d  u t i l i z i n g  r a p i d  
r e p e t i t i o n  o f  t h e  s y l l a b l e  / h a /  i n  t h e  s t u d y  o f  p h o n a t o r y  
a b i l i t i e s  o f  p a t i e n t s  w i t h  p s e u d o h y p e r t r o p i c  m u s c u l a r  
d y s t r o p h y .  T h i s  i n v e s t i g a t o r  a l s o  a n a l y z e d  p o w e r  l e v e l  
t r a c i n g s  o f  t h e  s u b j e c t s '  p e r f o r m a n c e  o f  t h e  t a s k  t o  
d e t e r m i n e  t h e  r a t e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .
I n  1 9 6 3 ,  a s  p a r t  o f  a  s t u d y  o f  t h e  p h o n a t o r y  a b i l i t i e s  
o f  n o r m a l  p e r s o n s ,  P t a c e k  a n d  M a lo n e y  (4 1 )  i n c l u d e d  s e v e r a l  
d i a d o c h o k i n e t i c  t a s k s .  They  s t u d i e d  t h e  p e r f o r m a n c e  o f  two 
y o u n g  a d u l t  g r o u p s  a n d  two g e r i a t r i c  g r o u p s  d u r i n g  r a p i d  
r e p e t i t i o n  o f  t h e  f o l l o w i n g  s o u n d s  a n d  s y l l a b l e s :  [ p a ] ,
[ t A ] ,  [ k A ] ,  an d  [ a ] .  G r a p h i c  l e v e l  t r a c i n g s  w e r e  made a s  e a c h  
i n d i v i d u a l  p r o d u c e d  t h e  s o u n d s  a s  r a p i d l y  a s  p o s s i b l e .  
D i a d o c h o k i n e t i c  r a t e s  w e r e  e s t a b l i s h e d  b y  a n a l y z i n g  t h e  
g r a p h i c  l e v e l  t r a c i n g s .  I n  a n  u n p u b l i s h e d  p a p e r  d e s c r i b i n g  
t h e  s t u d y ,  t h e  i n v e s t i g a t o r s  I n d i c a t e d  t h a t  t h e y  a s s u m e d
t h a t  t h e y  w e r e  t e s t i n g  maximum v o c a l  f o l d  d i a d o c h o k i n e s i s  
when t h e  s u b j e c t s  r e p e a t e d  t h e  v o w e l  [ a ] r a p i d l y .  T h e y  
s t a t e d  t h a t  t h e  " v o c a l  f o l d s  t h e m s e l v e s  a c t  a s  a r t i c u ­
l a t o r s  i n  i n i t i a t i n g  a n d  t e r m i n a t i n g  t h e  s o u n d . "  (43.,  6)
D. NATURE OF VOCAL FOLD DIADOCHOKINESIS
The i m p o r t a n c e  o f  s e n s o r y  f e e d b a c k  t o  s p e e c h  
p r o d u c t i o n  h a s  b e e n  d i s c u s s e d  b y  s e v e r a l  a u t h o r s  ( 8 ,  1 4 , 
3 8 ,  5 6 ) .  I t  h a s  b e e n  t h e o r i z e d  t h a t  f e e d b a c k  m e c h a n i s m s  
p r o v i d e  t h e  r e g u l a t i o n  a n d  c o n t r o l  w h i c h  a r e  n e c e s s a r y  f o r  
s y n c h r o n i z e d  v o c a l i z a t i o n s .  F a i r b a n k s  ( 1 4 )  p o s t u l a t e d  t h a t  
a l t h o u g h  t h e  u n i t  o f  s p e e c h  c o n t r o l  i s  y e t  u n s p e c i f i e d ,  
t h e  e a r  a p p e a r s  t o  b e  t h e  p r i m a r y  f e e d b a c k  c o n t r o l  u n i t  
w i t h  s o m e s t h e t i c  f e e d b a c k  p r o v i d i n g  s e c o n d a r y  d a t a  t o  a i d  
i n  t h e  o p e r a t i o n  o f  t h e  v o c a l  m e c h a n i s m .  D a v i s  ( 8 )  a l s o  
a d v a n c e d  t h e  a b o v e  t h e o r y  a n d  u s e d  t h e  d i f f i c u l t i e s  t h e  
d e a f  h a v e  i n  l e a r n i n g  t o  s p e a k  w i t h  n o r m a l  p r o s o d i c  
c h a r a c t e r i s t i c s  t o  d e f e n d  h i s  p o s t u l a t e s .
As a  r e s u l t  o f  t h e s e  e a r l y  s e r v o s y s t e m  t h e o r i e s ,  
s p e e c h  s c i e n t i s t s  h a v e  b e g u n  t o  s t u d y  d i s r u p t i o n  o f  
v a r i o u s  a s p e c t s  o f  s e n s o r y  f e e d b a c k  i n  r e l a t i o n  t o  s p e e c h  
v a r i a b l e s .  The e f f e c t  o f  s e v e r a l  d i f f e r e n t  m e t h o d s  o f  
a l t e r i n g  a u d i t o r y  f e e d b a c k  c h a n n e l s  h a s  b e e n  i n v e s t i g a t e d  
( 2 ,  3 ,  7 ,  _50, 5 2 ,  5 7 ,  5 8 ,  5 9 ) .  One a p p r o a c h  h a s  b e e n  t o  
e l i m i n a t e  a u d i t o r y  f e e d b a c k  a s  much a s  p o s s i b l e  t h r o u g h
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t h e  u s e  o f  m a s k i n g  (l_, 2 ,  1 9 ,  2 0 ,  3 1 ,  3 4 ,  4 3 ,  _52, 5 5 ,  _58) . 
M a s k i n g ,  a c c o r d i n g  t o  L i c k l i d e r  ( 2 8 ) ,  i s  t h e  o p p o s i t e  o f  
t h e  a n a l y s i s  o f  s o u n d .  I t  r e p r e s e n t s  t h e  i n a b i l i t y  o f  t h e  
a u d i t o r y  m e c h a n i s m  t o  s e p a r a t e  t h e  t o n a l  s t i m u l a t i o n  i n t o  
c o m p o n e n t s  a n d  t o  d i s c r i m i n a t e  b e t w e e n  t h e  p r e s e n c e  an d  
a b s e n c e  o f  one  o f  t h e s e  c o m p o n e n t s .
To l e a r n  m ore  a b o u t  t h e  n a t u r e  o f  s p e e c h  p r o d u c t i o n ,  
i n v e s t i g a t o r s  h a v e  u t i l i z e d  w h i t e  n o i s e  t o  m i n i m i z e  
a u d i t o r y  f e e d b a c k  a n d  h a v e  r e p o r t e d  s i g n i f i c a n t  c h a n g e s  i n  
c e r t a i n  v o c a l  p a r a m e t e r s  a s  a  r e s u l t  o f  t h e i r  e x p e r i m e n t a ­
t i o n  ( 2 ,  1 £ ,  3 1 ,  3 4 ,  4 3 ,  5 5 ) .  I n c r e a s e s  i n  i n t e n s i t y  a n d  
r a i s e s  i n  p i t c h  w e r e  t h e  m o s t  f r e q u e n t l y  m e n t i o n e d  v o c a l  
a l t e r a t i o n s  (.31, 4 3 ,  55)  . R i n g l e  a n d  S t e e r  ( 4 3 )  n o t e d  a n  
a v e r a g e  p e a k  i n t e n s i t y  v a l u e  o f  7 2 . 7  db  SPL f o r  t h e i r  
s u b j e c t s ’ p h o n a t i o n s  d u r i n g  t h e  c o n t r o l  c o n d i t i o n  a n d  a n  
i n c r e a s e  o f  10 db d u r i n g  t h e  e x p e r i m e n t a l  t r e a t m e n t  when 
m a s k i n g  was p r e s e n t e d .  G u t t m a n  (1 9 )  r e p o r t e d  t h e  same 
i n c r e m e n t  i n  t h e  s o u n d  p r e s s u r e  l e v e l  o f  h i s  p a t i e n t s ’ 
v o i c e s  when a u d i t o r y  m a s k i n g  was u t i l i z e d .
The a b o v e  o b s e r v a t i o n s  w ere  b a s e d  u p o n  m e a s u r e m e n t s  
o f  c o n v e r s a t i o n a l  s p e e c h  a n d  o r a l  r e a d i n g  s a m p l e s .  The 
a u t h o r  w as  u n a b l e  t o  f i n d  r e s e a r c h  e v i d e n c e  c o n c e r n e d  w i t h  
c h a n g e s  I n  maximum p h o n a t o r y  a b i l i t i e s  du e  t o  d i s r u p t i o n  
o f  a u d i t o r y  f e e d b a c k .  H o w e v e r ,  I t  s e e m s  r e a s o n a b l e  t o  
t h e o r i z e  t h a t  s i m i l a r  v o c a l  a l t e r a t i o n s  w o u ld  o c c u r  I f
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a u d i t o r y  f e e d b a c k  w e r e  d i s r u p t e d  when p h o n a t o r y  t a s k s  s u c h  
a s  v o c a l  f o l d  d i a d o c h o k i n e s i s  a r e  b e i n g  p e r f o r m e d .
A t t e m p t s  h a v e  b e e n  made t o  s t u d y  t h e  n a t u r e  o f  
s p e e c h  p r o d u c t i o n  w h e n  o t h e r  s e n s o r y  c h a n n e l s  w e re  
d i s r u p t e d .  G u t tm a n  ( 1 9 )  c l a s s i f i e d  t h e s e  f e e d b a c k  c h a n n e l s  
a s  n o n - a u d i t o r y  a n d  a p p e a r e d  t o  mean b y  t h i s  t e r m  t h e  
s o m e s t h e t i c  f e e d b a c k  m e c h a n i s m s .
F r i s k  ( 1 7 )  p o i n t e d  o u t  t h a t  G u t t m a n  (JL9) was t h e  
f i r s t  s p e e c h  s c i e n t i s t  t o  u t i l i z e  a n e s t h e t i z a t i o n  o f  t h e  
o r a l  s t r u c t u r e s  t o  d i s r u p t  s o m e s t h e t i c  f e e d b a c k  d u r i n g  
s p e e c h  a c t i v i t i e s .  The  f i n d i n g s  o f  s u b s e q u e n t  i n v e s t i g a t o r s  
seem t o  b e  i n  a g r e e m e n t  w i t h  G u t t m a n  who o b s e r v e d  t h a t  n o n -  
a u d i t o r y  c u e s  seem ed  t o  be  o f  g r e a t  i m p o r t a n c e  i n  a i d i n g  
s u b j e c t s  t o  c o r r e c t l y  a r t i c u l a t e  i s o l a t e d  w o r d s  an d  
c o n n e c t e d  s p e e c h  d u r i n g  o r a l  r e a d i n g  (j32,  4 3 ,  _55) .
S p e e c h  s c i e n t i s t s  h a v e  a l s o  s u g g e s t e d  t h a t  n o n -  
a u d i t o r y  o r  s o m e s t h e t i c  f e e d b a c k  c h a n n e l s  a r e  i m p o r t a n t  i n  
l a r y n g e a l  f u n c t i o n i n g .  M eader  a n d  M uy sk en s  (.35) h a v e  
t h e o r i z e d  t h a t  s o m e s t h e t i c  f e e d b a c k  f r o m  t h e  m u s c l e s ,  
t e n d o n s ,  a n d  j o i n t s  o f  t h e  l a r y n x  i s  i m p o r t a n t  f o r  
s y n c h r o n i z i n g  p h o n a t i o n .  A l t h o u g h  t h e  r o l e  o f  s e n s o r y  f e e d ­
b a c k  i n  r a p i d  v o c a l  f o l d  a b d u c t i o n - a d d u c t i o n  h a s  n o t  b e e n  
s t u d i e d ,  r e c e n t l y  r e s e a r c h  h a s  b e e n  u n d e r t a k e n  t o  i n v e s t i ­
g a t e  t h e  e f f e c t  o f  d i s r u p t i n g  l a r y n g e a l  s o m e s t h e t i c  
f e e d b a c k  o n  v o c a l  f o l d  v i b r a t i o n .  Z e m l i n  ( 6 0 )  u t i l i z e d  h i g h
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s p e e d  c i n e m a t o g r a p h y  b e f o r e  a n d  a f t e r  t o p i c a l  a n e s t h e t i ­
z a t i o n  o f  t h e  l a r y n x  was  a d m i n i s t e r e d  t o  o b t a i n  
m e a s u r e m e n t s  o f  v o c a l  f o l d  v i b r a t i o n  w h i l e  s u b j e c t s  
p h o n a t e d  a  v o w e l  s o u n d .  No s i g n i f i c a n t  a l t e r a t i o n s  i n  t h e  
v i b r a t o r y  p a t t e r n  o f  t h e  f o l d s  w e r e  f o u n d .
R e s e a r c h e r s  who h a v e  s t u d i e d  v a r i o u s  t y p e s  o f  
maximum p h o n a t o r y  a b i l i t i e s  h a v e  n o t  made a n  a t t e m p t  t o  
p r o b e  t h e  u n d e r l y i n g  s e n s o r y  f e e d b a c k  m e c h a n i s m s  w h i c h  
m i g h t  b e  r e s p o n s i b l e  f o r  g u i d i n g  i n d i v i d u a l s  t h r o u g h  
c o r r e c t  p a t t e r n s  o f  p e r f o r m a n c e  d u r i n g  t h e s e  t a s k s  ( 4 1 ,  4 2 ) .  
I t  s e e m s  r e a s o n a b l e  t o  h y p o t h e s i z e  t h a t  t h e  p e r f o r m a n c e  o f  
maximum p h o n a t o r y  t a s k s ,  w h i c h  r e q u i r e  s p e e d  o f  m o v e m e n t ,  
m i g h t  b e  a f f e c t e d  b y  d i s r u p t i o n  o f  s o m e s t h e t i c  f e e d b a c k .
E .  FACTORS IMPORTANT IN MEASURING VOCAL 
FOLD DIADOCHOKINESIS
A l t h o u g h  s p e e c h  p a t h o l o g i s t s  h a v e  b e e n  i n t e r e s t e d  
p r i m a r i l y  i n  r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e t i c  m o v e m e n t ,  
C a n t e r ’ s (_6) r e s e a r c h  f i n d i n g s  i n d i c a t e d  t h a t  t h e r e  a p p e a r  
t o  b e  o t h e r  f a c t o r s  w h i c h  a r e  i m p o r t a n t  i n  t h e  u n d e r s t a n d ­
i n g  o f  t h e  n a t u r e  o f  d i a d o c h o k i n e t i c  a b i l i t i e s .  T h e s e  i n c l u d e  
t h e  p e r i o d i c i t y  an d  p a t t e r n  o f  p h o n a t i o n  d u r i n g  t h e  
p e r f o r m a n c e  o f  s u c h  t a s k s .  P e r i o d i c i t y  w as  n o t  d i s c u s s e d  b y  
C a n t e r ,  b u t  a p p a r e n t  d i s t u r b a n c e s  i n  t h i s  p h en o m en o n  w e re  
e v i d e n t  f r o m  v i s u a l  I n s p e c t i o n  o f  p h o t o g r a p h s ,  i n c l u d e d  I n
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t h e  a u t h o r ’ s d i s s e r t a t i o n ,  o f  g r a p h i c  l e v e l  t r a c i n g s  o f  a 
P a r k i n s o n i a n  p a t i e n t ’ s r a p i d  r e p e t i t i o n  o f  a s y l l a b l e .  The 
i n v e s t i g a t o r  (6 )  d e s c r i b e d  a  d i s t i n c t  p a t t e r n  o f  p h o n a t i o n  
w h i c h  o c c u r r e d  d u r i n g  t h e  p r o d u c t i o n  o f  d i a d o c h o k i n e t i c  
t a s k s .  T h i s  p a t t e r n  was  c h a r a c t e r i z e d  b y  a  d e c i d e d  
l e n g t h e n i n g  o f  t h e  v o w e l  s o u n d  w h i c h  was  shown a s  a 
f l a t t e n e d  g r a p h i c  l e v e l  t r a c i n g  w i t h o u t  d i s c r e t e  i n t e n s i t y  
p e a k s .  C a n t e r  d e s i g n a t e d  t h i s  p h en o m en o n  a s  " f r e e z i n g . 11 (_6, 
117)
D u r i n g  f r e e z i n g ,  a c c o r d i n g  t o  C a n t e r  ( ^ ) , t h e  s u b j e c t  
a p p e a r e d  e i t h e r  t o  b e  u n a b l e  t o  p r e v e n t  t h e  a r t i c u l a t o r s  
f r o m  a s s u m i n g  a  f i x e d  p o s i t i o n ,  o r  t o  b e  u n a b l e  t o  c o m p l e t e  
r e q u i r e d  a r t i c u l a t e d  m o v e m e n t s .  A l t h o u g h  t h i s  p a t t e r n  was 
m o s t  o b s e r v a b l e  i n  t h e  P a r k i n s o n i a n  p a t i e n t s '  t r a c i n g s ,  i t  
a l s o  o c c u r r e d  s p o r a d i c a l l y  i n  t r a c i n g s  o f  t h e  c o n t r o l  
p e r s o n s ’ p h o n a t i o n s :  c o m p l e t e  o r  p a r t i a l  f r e e z i n g  was  s e e n  
i n  f o u r t e e n  o f  t h e  s e v e n t e e n  P a r k i n s o n i a n  t r a c i n g s ,  a n d  
p a r t i a l  f r e e z i n g  was  s e e n  i n  t h e  g r a p h s  o f  e i g h t  o f  t h e  
s e v e n t e e n  c o n t r o l  s u b j e c t s .  The i n v e s t i g a t o r  (_6) r e m a r k e d  
t h a t  a p p a r e n t l y  r a p i d  a b d u c t  i o n - a d d u c t i o n  m o v em en ts  o f  t h e  
v o c a l  f o l d s  a n d  o t h e r  a r t i c u l a t o r s  a r e  n o t  o n l y  d i f f i c u l t  
f o r  n e u r o l o g i c a l l y  I n v o l v e d  p a t i e n t s ,  b u t  f o r  many p e r s o n s  
w i t h  n o r m a l  n e u r o l o g i c a l  c o n t r o l  a l s o .
P .  VARIABLES AFFECTING VOCAL FOLD DIADOCHOKINESIS
A l t h o u g h  t h e  l i t e r a t u r e  p r e v i o u s l y  r e p o r t e d  h a s  
d e s c r i b e d  m e a s u r e m e n t s  o f  r a t e  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  (_6, 4 1 ,  44 )  , no  m e n t i o n  h a s  b e e n  f o u n d  o f  t h e  
f u n d a m e n t a l  f r e q u e n c y  a n d  i n t e n s i t y  w i t h  w h i c h  t h e  t a s k  
was  p e r f o r m e d .  The r e s u l t s  o f  t h e  w o rk  o f  P t a c e k  and  
S a n d e r  ( 4 2 )  i n d i c a t e d  t h a t  t h e s e  v a r i a b l e s  w e r e  i m p o r t a n t  
t o  c o n s i d e r  when e v a l u a t i n g  p h o n a t o r y  s k i l l s .  The a u t h o r s  
r e p o r t e d  t h a t  m e a s u r e m e n t s  o f  maximum v o w e l  d u r a t i o n  
a p p e a r e d  t o  b e  a  f u n c t i o n  o f  b o t h  t h e  f r e q u e n c y  a n d  
i n t e n s i t y  o f  t h e  s u b j e c t s '  p h o n a t i o n s .
A r e c e n t  i n v e s t i g a t i o n  c o n d u c t e d  b y  P t a c e k  a n d  
M a lo n e y  (4 1 )  h a s  i n d i c a t e d  t h a t  a g i n g  i s  a l s o  a n  I m p o r t a n t  
v a r i a b l e  t o  c o n s i d e r  when  e v a l u a t i n g  p h o n a t o r y  s k i l l s .  The 
a u t h o r s  n o t e d  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  y o u n g  a d u l t s  
a n d  g e r i a t r i c  s u b j e c t s  i n  t e r m s  o f  maximum p i t c h  r a n g e ,  
maximum v o w e l  i n t e n s i t y ,  an d  d i a d o c h o k i n e t i c  a b i l i t i e s .
I f  t h e  s p e e c h  p a t h o l o g i s t  i s  t o  u t i l i z e  v o c a l  f o l d  
d i a d o c h o k i n e s i s  i n  t h e  e v a l u a t i o n  o f  p h o n a t o r y  a b i l i t i e s ,  
h e  m u s t  b e  a w a re  o f  t h e  e f f e c t  o f  t h e  p r e v i o u s l y  m e n t i o n e d  
v a r i a b l e s  on  t h e  t a s k .  U n l e s s  s u c h  i n f o r m a t i o n  I s  made 
a v a i l a b l e ,  m e a s u r e m e n t s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w i l l  
b e  o f  l i t t l e  v a l u e  a n d  i n t e r p r e t a t i o n s  o f  t h e s e  a s s e s s m e n t s  
may l e a d  t o  e r r o n e o u s  c o n c l u s i o n s  c o n c e r n i n g  p h o n a t o r y  
a b i l i t i e s .
G. EXPERIMENTAL HYPOTHESES
T h i s  s t u d y  was  d e s i g n e d  t o  t e s t  t h e  f o l l o w i n g  
h y p o t h e s e s :
1 .  T h e r e  a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  I n  t h e  r a t e  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  ( l )  when t h e  t a s k  I s  
p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  a n d  I n t e n s i t y  l e v e l , and  
( 2 )  when I t  I s  p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  l e v e l ,  
w i t h  I n t e n s i t y  c o n t r o l l e d  a n d  b i n a u r a l  m a s k i n g  d i s r u p t i n g  
a u d i t o r y  f e e d b a c k .
2 .  T h e r e  a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  ( l )  when t h e  t a s k  
i s  p e r f o r m e d  a t  a. c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l , 
and  ( 2 )  w hen  I t  I s  p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  l e v e l , 
w i t h  I n t e n s i t y  c o n t r o l l e d  a n d  b i n a u r a l  m a s k i n g  d i s r u p t i n g  
a u d i t o r y  f e e d b a c k .
3 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p a t t e r n  o f  v o c a l  f o l d  d l a d o c h o k i n e s 1 s ( l )  when t h e  t a s k  I s  
p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  an d  i n t e n s i t y  l e v e l , and  
( 2 )  w hen  i t  i s  p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  l e v e l , 
w i t h  ' i n t e n s i t y  c o n t r o l l e d  a n d  b i n a u r a l  m a s k i n g  d i s r u p t i n g  
a u d i t o r y  f e e d b a c k .
4 .  T h e r e  a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t e  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x .
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5 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e a n d  a f t e r  
t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x .
6 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  
t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x .
7 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t e  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w hen  p i t c h  a n d  i n t e n s i t y  
l e v e l s  a r e  v a r i e d .
8 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w hen  p i t c h  a n d  
I n t e n s i t y  l e v e l s  a r e  v a r i e d .
9 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o k l n e s i s  w h en  p i t c h  an d  
i n t e n s i t y  l e v e l s  a r e  v a r i e d .
1 0 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  when t h e  t a s k  i s  
p e r f o r m e d  b y  y o u n g  a d u l t  women, b y  m a t u r e  women, a n d  by  
women i n  t h e  l a t e  s e n e s c e n t  p e r i o d  o f  l i f e .
1 1 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  when t h e  t a s k  i s  
p e r f o r m e d  b y  y o u n g  a d u l t  women, b y  m a t u r e  women, an d  b y  
women i n  t h e  l a t e  s e n e s c e n t  p e r i o d  o f  l i f e .
1 2 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w h en  t h e  t a s k  i s
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p e r f o r m e d  b y  y o u n g  a d u l t  women, b y  m a t u r e  women, a n d  b y  
women I n  t h e  l a t e  s e n e s c e n t  p e r i o d  o f  l i f e .
CHAPTER III
SUBJECTS AND PROCEDURES
E l e c t r o m y o g r a p h i c  e v i d e n c e  c i t e d  i n  t h e  p r e c e d i n g  
c h a p t e r  s u g g e s t s  t h a t  m o v em e n ts  o f  t h e  v o c a l  f o l d s  d u r i n g  
i n i t i a t i o n  an d  t e r m i n a t i o n  o f  p h o n a t i o n  c a n  b e  c l a s s i f i e d  
a s  a d i a d o c h o k i n e t i c  p r o c e s s .  I t  was  p o i n t e d  o u t  t h a t  a  
s y l l a b l e  c o n t a i n i n g  a g l o t t a l  f r i c a t i v e  a n d  a  v o w e l  a p p e a r s  
t o  b e  t h e  b e s t  t e s t  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .
O b s e r v a t i o n s  o f  p r e v i o u s  i n v e s t i g a t o r s  show ed  t h a t  
w h i l e  i t  I s  I m p o r t a n t  t o  m e a s u r e  r a t e ,  a  b e t t e r  u n d e r s t a n d ­
i n g  o f  t h e  p h o n a t o r y  t a s k  w o u l d  b e  o b t a i n e d  I f  p e r i o d i c i t y  
a n d  p a t t e r n  a s s e s s m e n t s  w e r e  m a d e ,  a l s o .  A r e v i e w  o f  t h e  
e f f e c t  o f  d i s r u p t i o n  o f  f e e d b a c k  c h a n n e l s  a n d  o f  v a r i a t i o n s  
i n  p i t c h ,  i n t e n s i t y ,  an d  a g i n g  o n  c o n v e r s a t i o n a l  s p e e c h  
a n d  p h o n a t o r y  a c t i v i t i e s  r e v e a l e d  t h a t  p e r f o r m a n c e s  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  m i g h t  a l s o  b e  a l t e r e d  b y  t h e s e  
m o d i f i c a t i o n s .
H y p o t h e s e s  r e l a t i v e  t o  t h e  a b o v e  f a c t o r s  w e re  
f o r m u l a t e d  b y  t h e  i n v e s t i g a t o r .  C o n s i d e r a t i o n  o f  t h e s e  
h y p o t h e s e s  l e d  t o  t h e  d e s i g n  o f  t h e  p r e s e n t  r e s e a r c h .  I n  
t h i s  c h a p t e r  a  d e s c r i p t i o n  w i l l  b e  p r e s e n t e d  o f  t h e  
s e l e c t i o n  o f  s u b j e c t s  who p a r t i c i p a t e d  I n  t h e  s t u d y ,  an d  
o f  t h e  e x p e r i m e n t a l  p r o c e d u r e s  e m p l o y e d .
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A. SUBJECTS
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The p r e s e n t  i n v e s t i g a t i o n  was c o n c e r n e d  w i t h  t h e  
e f f e c t  o f  ( l )  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k ,  ( 2 )  
d i s r u p t i o n  o f  s o m e s t h e t i c  f e e d b a c k ,  ( 3 )  v a r i a t i o n s  i n  p i t c h  
a n d  i n t e n s i t y ,  a n d  ( 4 )  a g i n g  u p o n  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s .  F o u r  g r o u p s  o f  s u b j e c t s  w e re  s e l e c t e d  f o r  t h e  
i m p l e m e n t a t i o n  o f  t h e  s t u d y .  T h r e e  o f  t h e  g r o u p s  w e re  
s e l e c t e d  t o  a s c e r t a i n  t h e  e f f e c t s  o f  a g i n g  on  v o c a l  f o l d  
d i a d o c h o k i n e s i s .  Due t o  J e n k i n ' s  ( 2 1 )  f i n d i n g s  t h a t  f e m a l e s  
a r e  s l i g h t l y  s u p e r i o r  t o  m a l e s  i n  d i a d o c h o k i n e t i c  r a t e s ,  
o n l y  f e m a l e  s u b j e c t s  w e r e  i n c l u d e d  i n  t h e s e  t h r e e  g r o u p s .
The ag e  r a n g e s  o f  t h e  women w e r e  c h o s e n  t o  c o i n c i d e  w i t h  
S t i e g l i t z ' s  (_49) a g i n g  c l a s s i f i c a t i o n s :  y o u n g  a d u l t ,  
t w e n t y  t o  f o r t y  y e a r s  o f  age  J l a t e r  m a t u r i t y  o r  e a r l y  
s e n e s c e n c e ,  f o r t y  t o  s i x t y  y e a r s  o f  a g e ;  an d  l a t e  
s e n e s c e n c e ,  s i x t y  t o  e i g h t y  y e a r s  o f  a g e .  E a c h  o f  t h e  g r o u p s  
i n c l u d e d  f o r t y  p e r s o n s .  The f o r t y  f e m a l e s  i n  t h e  y o u n g  a d u l t  
g r o u p  w e re  a l s o  u s e d  t o  s t u d y  t h e  e f f e c t s  o f  d i s r u p t i o n  o f  
a u d i t o r y  f e e d b a c k  a n d  o f  v a r i a t i o n s  i n  p i t c h  a n d  i n t e n s i t y  
u p o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .
A f o u r t h  e x p e r i m e n t a l  g r o u p ,  co m p o se d  o f  t e n  
i n d i v i d u a l s ,  was  s e l e c t e d  t o  s t u d y  t h e  e f f e c t  o f  d i s r u p t i n g  
s o m e s t h e t i c  f e e d b a c k  u p o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .  S i n c e  
t h e s e  p e r s o n s  w e r e  t o  s e r v e  a s  t h e i r  own c o n t r o l s  i n  t h e
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e x p e r i m e n t ,  s e x  an d  a g e  w e r e  n o t  c o n s i d e r e d  i n  s e l e c t i n g  
s u b j e c t s  f o r  t h i s  g r o u p .
G e n e r a l  C o n s i d e r a t i o n s  i n  S u b j e c t  S e l e c t i o n
C e r t a i n  c r i t e r i a  w e re  e s t a b l i s h e d  t o  a i d  i n  
s e l e c t i n g  t h e  ab o v e  g r o u p s  o f  s u b j e c t s .  C a n t e r ' s  (j6) 
r e s e a r c h  f i n d i n g s  a n d  c l i n i c a l  o b s e r v a t i o n s  p o i n t e d  t o  
d i f f e r e n c e s  I n  v o c a l  f o l d  d i a d o c h o k i n e s i s  when p e r f o r m e d  
b y  p e r s o n s  w i t h  p h o n a t o r y  p r o b l e m s  a s s o c i a t e d  w i t h  
n e u r o l o g i c a l  d i s e a s e s .  T h e r e f o r e ,  i t  was  b e l i e v e d  t o  b e  
i m p e r a t i v e  t h a t  n o n e  o f  t h e  s u b j e c t s  p a r t i c i p a t i n g  i n  t h e  
p r e s e n t  s t u d y  h a v e  known n e u r o l o g i c a l  p a t h o l o g y .  B e c a u s e  
i t  was  n o t  p o s s i b l e  t o  s c h e d u l e  n e u r o l o g i c a l  e x a m i n a t i o n s  
f o r  a l l  o f  t h e  s u b j e c t s  who w e r e  t o  p a r t i c i p a t e  I n  t h e  
s t u d y ,  t h e  i n v e s t i g a t o r  I n c l u d e d  t h o s e  p e r s o n s  who r e p o r t e d  
t h a t  t h e y  h a d  n e v e r  b e e n  d i a g n o s e d  a s  h a v i n g  a n e u r o l o g i c a l  
d i s e a s e .  T h i s  i n f o r m a t i o n  was  o b t a i n e d  when t h e  one  h u n d r e d  
a n d  t w e n t y  f e m a l e  s u b j e c t s  w e r e  c o n t a c t e d  I n i t i a l l y  b y  t h e  
e x a m i n e r .  I n f o r m a t i o n  c o n c e r n i n g  n e u r o l o g i c a l  s t a t u s  o f  t h e  
t e n  i n d i v i d u a l s  p a r t i c i p a t i n g  i n  t h e  f o u r t h  g r o u p  was 
o b t a i n e d  f r o m  t h e i r  C h a r i t y  H o s p i t a l  f i l e s  b e f o r e  t h e  
t e s t i n g  p e r i o d s  w e re  s c h e d u l e d .
I n d i v i d u a l s  w e r e  a l s o  n o t  c o n s i d e r e d  a c c e p t a b l e  f o r  
t h e  s t u d y  i f  t h e y  h a d  a  h i s t o r y  o f  o r  p r e s e n t l y  w e r e  
b o t h e r e d  w i t h  r e s p i r a t o r y  d i s e a s e .  The p h o n a t o r y  t a s k  was
21
t o  b e  p e r f o r m e d ,  a t  maximum s p e e d  f o r  f i v e  s e c o n d s  (S e e  
P r o c e d u r e s ) ,  an d  c o n s i d e r a b l e  b r e a t h  was r e q u i r e d  t o  
c o n t i n u o u s l y  r e p e a t  t h e  s y l l a b l e  f o r  t h i s  p e r i o d  o f  t i m e .
I f  b r e a t h  c o n t r o l  w e r e  d e f i c i e n t ,  due t o  r e s p i r a t o r y  
m a n i f e s t a t i o n s ,  i t  s e e m e d  p r o b a b l e  t h a t  t h e  r a t e  m e a s u r e ­
m e n t s  w o u l d  b e  s u b j e c t  t o  e r r o r .  I n f o r m a t i o n  r e f e r a b l e  t o  
t h e  s u b j e c t s '  r e s p i r a t o r y  s t a t u s  was o b t a i n e d  i n  t h e  same 
m a n n e r  a s  d e s c r i b e d  a b o v e  f o r  t h e  n e u r o l o g i c a l  c r i t e r i a .
The  c u r r e n t  h e a l t h  c o n d i t i o n  o f  t h e  i n d i v i d u a l  w as  
a l s o  c o n s i d e r e d  i m p o r t a n t  i n  s u b j e c t  s e l e c t i o n .  When 
c o n t a c t e d  i n i t i a l l y ,  p e r s o n s  w e r e  a s k e d  t o  n o t i f y  t h e  
e x a m i n e r  i f  t h e y  w e r e  i l l  on  t h e  d a y  w hen  t h e y  w e r e  t o  
come t o  t h e  C l i n i c .  A p p o i n t m e n t s  w e re  r e s c h e d u l e d  i f  t h e  
s u b j e c t  h a d  a c o l d  o r  an y  i n d i c a t i o n  o f  f e b r i l e  i l l n e s s  
c a u s i n g  i n f l a m m a t i o n  o f  t h e  m u co u s  m em branes  w h i c h  m i g h t  
a f f e c t  t h e  p e r f o r m a n c e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .
A g a i n  t h e  i n v e s t i g a t o r  r e l i e d  o n  s u b j e c t i v e  e v a l u a t i o n s  
o f  p r e s e n t  h e a l t h  e x c e p t  f o r  t h e  t e n  p e r s o n s  i n  t h e  f o u r t h  
e x p e r i m e n t a l  g r o u p .  T h e s e  s u b j e c t s  r e c e i v e d  a  m e d i c a l  
e x a m i n a t i o n  b y  a n  o t o l a r y n g o l o g i s t .
S i n c e  one o f  t h e  p u r p o s e s  o f  t h i s  s t u d y  w as  t o  
g a i n  i n f o r m a t i o n  w h i c h  c o u l d  b e  u t i l i z e d  I n  t h e  c l i n i c a l  
e v a l u a t i o n  o f  p e r s o n s  w i t h  p h o n a t o r y  p r o b l e m s ,  t h e  c r i t e r i a  
o f  " n o r m a l  v o i c e  q u a l i t y "  s e e m ed  e s s e n t i a l  f o r  a l l  s u b j e c t s  
p a r t i c i p a t i n g  i n  t h e  e x p e r i m e n t .  When t h e  p e r s o n  was
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c o n t a c t e d  r e g a r d i n g  h i s  w i l l i n g n e s s  t o  b e  a  p a r t i c i p a n t ,  
t h e  i n v e s t i g a t o r  d e t e r m i n e d  w h e t h e r  t h e  q u a l i t y  o f  h i s  
v o i c e  was  w i t h i n  n o r m a l  l i m i t s .
To v a l i d a t e  t h e  i n v e s t i g a t o r ' s  j u d g m e n t s  o f  v o i c e  
q u a l i t y ,  a  t a p e  r e c o r d i n g  was  p r e p a r e d  c o n t a i n i n g  t h e  
v o i c e s  o f  t e n  i n d i v i d u a l s  who w e r e  p r o s p e c t i v e  p a r t i c i p a n t s  
f o r  t h e  s t u d y .  F i v e  n o r m a l  a n d  f i v e  d e v i a n t  v o i c e s ,  j u d g e d  
b y  t h e  i n v e s t i g a t o r ,  w e r e  d u b b e d  o n t o  a t a p e  w i t h  a f i f t e e n  
s e c o n d  i n t e r v a l  b e t w e e n  e a c h  s a m p l e .  To e v a l u a t e  t h e  
i n v e s t i g a t o r ’ s  a b i l i t y  t o  r e c o g n i z e  n o r m a l  a n d  d e v i a n t  
v o i c e  q u a l i t y ,  h e r  a s s e s s m e n t s  w e r e  c o m p a r e d  w i t h  t h e  
j u d g m e n t s  o f  f i v e  s p e e c h  t h e r a p i s t s  w i t h  a t  l e a s t  a  
M a s t e r ’ s d e g r e e  a n d  w i t h  e x t e n s i v e  e x p e r i e n c e  w i t h  
p a t i e n t s  h a v i n g  v o i c e  d i s o r d e r s .  P r i o r  t o  l i s t e n i n g  t o  
t h e  t a p e  t h e  j u d g e s  r e a d  t h e  f o l l o w i n g  d i r e c t i o n s :
You h a v e  b e e n  a s k e d  t o  j u d g e  t h e  v o i c e  q u a l i t y  
o f  t e n  p e r s o n s  who w e r e  i n t e r v i e w e d  p r i o r  t o  b e i n g  
a s k e d  t o  p a r t i c i p a t e  i n  a  r e s e a r c h  s t u d y  c o n c e r n i n g  
t h e  p h o n a t o r y  a b i l i t i e s  o f  n o r m a l  women.
O n ly  p e r s o n s  w i t h  n o r m a l  v o i c e  q u a l i t y  w e r e  
a c c e p t a b l e  f o r  t h e  I n v e s t i g a t i o n .  Some o f  t h e  
women w h o se  v o i c e s  a r e  o n  t h e  r e c o r d i n g  w e r e  
e l i m i n a t e d  b e c a u s e  o f  d e v i a n t  v o i c e  q u a l i t y .
As y o u  know ,  o c c a s i o n a l l y  i n d i v i d u a l s  may u s e  a  
g l o t t a l  a t t a c k  f o r  e m p h a s i s  i n  c o n v e r s a t i o n .  T h e r e ­
f o r e  , r e c o r d i n g s  i n  w h i c h  p e r s o n s  h a v e  u t i l i z e d  t h i s  
f e a t u r e  f o r  i n f l e c t i o n a l  p u r p o s e s  may b e  j u d g e d  n o r m a l .
P l e a s e  l i s t e n  t o  t h e  c o m p l e t e  t a p e  o n c e ,  t h e n  t h e  
t a p e  may b e  p l a y e d  a g a i n .  A f t e r  t h e  s e c o n d  p l a y i n g ,  
i n d i c a t e  w h e t h e r  t h e  v o i c e  was  NORMAL o r  DEVIANT by  
p l a c i n g  a n  N o r  a  D o n  y o u r  e v a l u a t i o n  s h e e t .
T h a n k  y o u  f o r  y o u r  h e l p .
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D i f f e r e n c e s  i n  t h e  i n v e s t i g a t o r ' s  a n d  t h e  j u d g e s '  
a s s e s s m e n t s  o f  n o r m a l  a n d  d e v i a n t  v o i c e s  w e r e  c o m p a re d  
u s i n g  t h e  c h i - s q u a r e  t e s t  ( I B ,  2 5 8 ) .  The r e s u l t ,  a c h i -  
s q u a r e  o f  1 . 6 2 ,  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I t  c a n  
b e  i n f e r r e d ,  t h e r e f o r e ,  t h a t  t h e  i n v e s t i g a t o r  a n d  t h e  f i v e  
s p e e c h  t h e r a p i s t s  j u d g e d  v o i c e  q u a l i t y  s i m i l a r l y .
T h r e e  w e e k s  a f t e r  t h e  f i r s t  a s s e s s m e n t s  w e r e  m a d e ,  
t h e  t e n  s u b j e c t s '  v o i c e s  w e r e  r a n d o m i z e d  an d  r e - d u b b e d  on  
t a p e .  To d e t e r m i n e  i n t r a - j u d g e  r e l i a b i l i t y ,  t h e  s p e e c h  
t h e r a p i s t s  a g a i n  j u d g e d  t h e  r e c o r d i n g .  The c h i - s q u a r e  
t e s t  ( .18,  2 5 8 )  was  c a l c u l a t e d  t o  t e s t  t h e  d i f f e r e n c e s  
b e t w e e n  t h e  f i r s t  a n d  s e c o n d  j u d g m e n t s  o f  v o i c e  q u a l i t y .
A c h i - s q u a r e  v a l u e  o f  . 0 2  r e s u l t e d ,  w h i c h  was h i g h l y  
i n s i g n i f i c a n t .  T h i s  s t a t i s t i c  i n d i c a t e d  t h a t  t h e  j u d g e s  
c o n s i s t e n t l y  a g r e e d  w i t h  t h e m s e l v e s .
H e a r i n g  a c u i t y  was  a l s o  t h o u g h t  t o  b e  i m p o r t a n t  i n  
t h e  s e l e c t i o n  o f  some o f  t h e  s u b j e c t s .  As m e n t i o n e d  a b o v e ,  
t h e  p e r f o r m a n c e s  o f  t h e  y o u n g  a d u l t  women w e r e  t o  be  
u t i l i z e d  i n  d e t e r m i n i n g  t h e  e f f e c t  o f  d i s r u p t i n g  a u d i t o r y  
f e e d b a c k  o n  v o c a l  f o l d  d l a d o c h o k i n e s i s . I f  a s u b j e c t ' s  
h e a r i n g  w e r e  d e f i c i e n t ,  s h e  m i g h t  h a v e  l e a r n e d  t o  c o m p e n s a t e  
f o r  l o s s e s  I n  a u d i t o r y  f e e d b a c k .  H e r  r e a c t i o n  t o  f u r t h e r  
d i s r u p t i o n  w o u ld  p r o b a b l y  b e  l e s s  n o t i c e a b l e  t h a n  t h e  
r e a c t i o n  o f  a  p e r s o n  w i t h  n o r m a l  h e a r i n g .  I n  a n  a t t e m p t  t o  
o b t a i n  s u b j e c t s  w i t h  n o r m a l  a u d i t o r y  f e e d b a c k ,  a  h e a r i n g
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c r i t e r i o n  o f  20 db ( r e :  n o r m a l  h e a r i n g )  i n  b o t h  e a r s  f o r  
f r e q u e n c i e s  o f  5 0 0 ,  1 0 0 0 ,  a n d  2 0 0 0  c y c l e s  p e r  s e c o n d  was 
e s t a b l i s h e d  f o r  t h i s  g r o u p .
S i n c e  t h e  m e a s u r e m e n t s  o f  t h e  c o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y  s a m p l e s  o f  t h e  t h r e e  g r o u p s  o f  women w e r e  
t o  b e  c o m p a re d  a n d  t h e  i m p o r t a n c e  o f  a u d i t o r y  f e e d b a c k  
o n  t h e  p h o n a t o r y  t a s k  h a d  n o t  b e e n  a s c e r t a i n e d ,  h e a r i n g  
a c u i t y  was c o n s i d e r e d  an i m p o r t a n t  m a t c h i n g  v a r i a b l e .  
S u b j e c t s  i n  t h e  m a t u r e  g r o u p  w e r e  r e q u i r e d  t o  m e e t  t h e  
h e a r i n g  t h r e s h o l d  c r i t e r i o n  s e t  f o r  t h e  y o u n g  a d u l t  g r o u p .  
H o w e v e r ,  b e c a u s e  h e a r i n g  l o s s e s  a r e  r e p o r t e d l y  f r e q u e n t  i n  
i n d i v i d u a l s  o v e r  s i x t y  y e a r s  o f  a g e ,  i t  was  d e c i d e d  t o  
r a i s e  t h e  t h r e s h o l d  s l i g h t l y  f o r  t h e  o l d e s t  ag e  g r o u p  ( 4 1 ) .  
T h i s  w o u ld  a v o i d  e l i m i n a t i n g  women w h o se  h e a r i n g  a c u i t y  was
n o r m a l  f o r  t h e i r  a g e .
To e s t a b l i s h  a  " n o r m a l "  h e a r i n g  t h r e s h o l d  a t  5 0 0 ,  
1 0 0 0 ,  an d  2 0 0 0  c y c l e s  p e r  s e c o n d ,  t o  b e  u t i l i z e d  i n  
s e l e c t i n g  e l d e r l y  s u b j e c t s ,  h e a r i n g  r e s p o n s e s  o f  s i x t y  
s e n e s c e n t  women w e r e  o b t a i n e d  a n d  a v e r a g e d .  The d a t a  
y i e l d e d  m ean  t h r e s h o l d s  o f  t w e n t y - t w o  db i n  t h e  b e t t e r  e a r  
a n d  t w e n t y - e i g h t  db i n  t h e  p o o r e r  e a r .
B e f o r e  s u b j e c t s  w e r e  a s k e d  t o  p a r t i c i p a t e  i n  t h e
i n v e s t i g a t i o n  t h e y  w e r e  g i v e n  a h e a r i n g  t e s t  a t  5 0 0 ,  1 0 0 0 ,  
a n d  2 0 0 0  c y c l e s  p e r  s e c o n d .  O n ly  t h o s e  p e r s o n s  whose  
t h r e s h o l d s  w e re  w i t h i n  t h e  l i m i t s  d e s c r i b e d  a b o v e  w e r e
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i n c l u d e d  i n  t h e  e x p e r i m e n t .
H e a r i n g  a c u i t y  was n o t  c o n s i d e r e d  a n  i m p o r t a n t  
v a r i a b l e  i n  t h e  s e l e c t i o n  o f  t h e  s u b j e c t s  i n  t h e  f o u r t h  
e x p e r i m e n t a l  g r o u p .  The r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  
m e a s u r e m e n t s  w e r e  t o  b e  made o f  e a c h  i n d i v i d u a l ’ s 
p e r f o r m a n c e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  
t h e  l a r y n g e a l  a n e s t h e t i z a t i o n  p r o c e d u r e s .  T h e r e f o r e ,  e a c h  
s u b j e c t  s e r v e d  a s  h i s  own c o n t r o l  i n  t h e  i n v e s t i g a t i o n .
I t  was  n e c e s s a r y  t o  e s t a b l i s h  a  s p e c i a l  c r i t e r i o n  
f o r  s u b j e c t s  i n  t h e  y o u n g  a d u l t  g r o u p  b e c a u s e  t h e s e  
p e r s o n s  w e r e  t o  p a r t i c i p a t e  i n  t e s t i n g  t h e  e f f e c t  o f  
v a r y i n g  p i t c h  a n d  i n t e n s i t y  o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .  
The p r o c e d u r e s  r e q u i r e d  t h e  s u b j e c t s  t o  a l t e r  t h e i r  
p h o n a t i o n s  f r o m  l o w ,  t o  c o m f o r t a b l e ,  t o  h i g h  p i t c h  u s i n g  
t h r e e  I n t e n s i t y  l e v e l s  f o r  e a c h  p i t c h  c o n d i t i o n .  T h e r e f o r e ,  
i t  was  e s s e n t i a l  f o r  th e m  t o  b e  a b l e  t o  c o n t r o l  t h e i r  
p h o n a t i o n s .  When s c h e d u l i n g  t e s t i n g  s e s s i o n s ,  t h e  e x a m i n e r  
a s k e d  e a c h  p r o s p e c t i v e  s u b j e c t  t o  I m i t a t e  p h o n a t i o n s  o f  
v a r i e d  p i t c h e s  a n d  i n t e n s i t i e s .  I f  t h e  p e r s o n  w e re  j u d g e d  
t o  b e  u n a b l e  t o  a c c o m p l i s h  t h i s  t a s k ,  s h e  was  n o t  i n c l u d e d  
I n  t h e  s t u d y .
2 . C l i n i c a l  D e s c r i p t i o n  o f  t h e  S u b j e c t s
The s u b j e c t s  i n  t h e  y o u n g  a d u l t  g r o u p  m et  t h e  
s e l e c t i o n  c r i t e r i a  o f  b e i n g  I n  g o o d  h e a l t h  a n d  h a v i n g
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n o r m a l  h e a r i n g  a n d  v o i c e s .  The women d i d  n o t  h a v e  a  
h i s t o r y  o f  r e s p i r a t o r y  o r  n e u r o l o g i c a l  p a t h o l o g y ,  a n d  t h e y  
w e r e  a b l e  t o  c o n t r o l  v o c a l  p i t c h  a n d  i n t e n s i t y  a d e q u a t e l y  
t o  p e r f o r m  t h e  r e q u i r e d  t a s k s .  T h e i r  a g e s  r a n g e d  f r o m  
t w e n t y  t o  t h i r t y - n i n e  y e a r s ; t h e  m ean  ag e  f o r  t h e  g r o u p  
was  2 6 . 9  y e a r s .  The women w e r e  n u r s e s ,  h o u s e w i v e s ,  s t u d e n t s ,  
s a l e s c l e r k s ,  d o m e s t i c s ,  s w i t c h b o a r d  o p e r a t o r s ,  s p e e c h  
t h e r a p i s t s ,  n u n s ,  s e c r e t a r i e s ,  a n d  l a b o r a t o r y  t e c h n i c i a n s .
The women c o m p r i s i n g  t h e  m a t u r e  g r o u p  a l s o  met  
t h e  p h y s i c a l ,  v o c a l ,  a n d  h e a r i n g  c r i t e r i a  o u t l i n e d  a b o v e .  
T h e i r  a g e s  r a n g e d  f ro m  f o r t y  t o  f i f t y - n i n e  y e a r s , an d  t h e  
g r o u p  mean a g e  was  4 9 . 8  y e a r s .  The s u b j e c t s '  v o c a t i o n s  
w e r e  s i m i l a r  t o  t h o s e  o f  t h e  y o u n g  a d u l t  g r o u p .
The l a t e  s e n e s c e n t  g ro u p  w as  made u p  o f  women 
r a n g i n g  f r o m  s i x t y  t o  e i g h t y  y e a r s  o f  a g e .  The g r o u p  mean 
a g e  was 7 0 . 4  y e a r s .  The h e a l t h ,  v o c a l ,  an d  h e a r i n g  s t a t u s  
o f  t h e s e  f e m a l e s  c o r r e s p o n d e d  t o  t h e  c r i t e r i a  d e s c r i b e d  
p r e v i o u s l y .  M os t  o f  t h e  women w e r e  members  o f  t h e  New 
O r l e a n s  G o l d e n  Age C l u b s  a n d  t h e  C h a r i t y  H o s p i t a l  G u i l d .  
H o w e v e r ,  a  f ew  o f  t h e  s u b j e c t s  w e r e  e m p lo y e d  a s  
s e c r e t a r i e s ,  a s  b a n k  c l e r k s ,  a n d  a s  s w i t c h b o a r d  o p e r a t o r s .
The f o u r t h  e x p e r i m e n t a l  g r o u p  i n c l u d e d  t e n  p a t i e n t s  
s e e n  i n  t h e  O t o r h i n o l a r y n g o l o g y  C l i n i c  a t  C h a r i t y  H o s p i t a l ,  
New O r l e a n s ,  L o u i s i a n a ,  f o r  n o s e  o r  e a r  p a t h o l o g y .  T h i s  
g r o u p  was c o m p o sed  o f  e i g h t  m a le  a n d  tw o  f e m a l e  s u b j e c t s
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who w e re  i n  good  h e a l t h ,  who d i d  n o t  h a v e  a  h i s t o r y  o f  
r e s p i r a t o r y  o r  n e u r o l o g i c a l  d i s e a s e ,  who h a d  n o r m a l  v o i c e  
q u a l i t y ,  an d  w ho ,  a c c o r d i n g  t o  l a r y n g e a l  e x a m i n a t i o n ,  h a d  
n o r m a l  l a r y n g e a l  s t r u c t u r e s  a n d  f u n c t i o n i n g .  The s u b j e c t s ’ 
a g e s  r a n g e d  f ro m  s i x t e e n  t o  t h i r t y - n i n e  y e a r s j  t h e  mean 
ag e  was 2 3 . 7  y e a r s .  P o u r  o f  t h e  i n d i v i d u a l s  w e re  s t u d e n t s ,  
one  was a  d o m e s t i c ,  f o u r  w e r e  u n s k i l l e d  l a b o r e r s ,  a n d  one 
was  a s a l e s m a n .
B. PROCEDURES
The t w e n t y  t o  t h i r t y - n i n e  y e a r  ag e  g r o u p  p e r f o r m e d  
t a s k s  d e s i g n e d  t o  p r o v i d e  i n f o r m a t i o n  c o n c e r n i n g  t h e  
d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k  an d  t h e  e f f e c t  o f  v a r i a t i o n s  
i n  p i t c h  an d  i n t e n s i t y  o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .  
A d d i t i o n a l l y ,  t h i s  g r o u p ' s  p r o d u c t i o n  o f  t h e  p h o n a t o r y  
t a s k  a t  a c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l  was 
c o m p ared  w i t h  t h e  p e r f o r m a n c e  o f  t h e  s u b j e c t s  i n  t h e  m a t u r e  
an d  l a t e  s e n e s c e n t  g r o u p s  t o  e v a l u a t e  t h e  e f f e c t s  o f  a g i n g  
o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .
M e a s u r e m e n t s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  
a n d  a f t e r  t h e  f o u r t h  e x p e r i m e n t a l  g ro u p  u n d e r w e n t  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x  w e r e  u s e d  t o  d e t e r m i n e  t h e  
e f f e c t s  o f  s o m e s t h e t i c  f e e d b a c k  d i s r u p t i o n  u p o n  t h e  
p e r f o r m a n c e  o f  t h e  p h o n a t o r y  t a s k .
1 .  R e c o r d i n g  E q u ip m e n t  an d  C a l i b r a t i o n  P r o c e d u r e s
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The s u b j e c t s * u t t e r a n c e s  d u r i n g  t h e  p e r f o r m a n c e  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  w e r e  r e c o r d e d  o n  a n  Ampex t a p e  
r e c o r d e r  (M ode l  P R - 1 0 ) . To a s c e r t a i n  t h e  a c c u r a c y  o f  t h e  
r e c o r d i n g  e q u i p m e n t , c e r t a i n  c a l i b r a t i o n  p r o c e d u r e s  w i t h  
r e g a r d  t o  t h e  f r e q u e n c y  an d  i n t e n s i t y  c h a r a c t e r i s t i c s  o f  
t h e  t a p e  r e c o r d e r  a n d  t h e  s p e a k e r  (Ampex S p e a k e r - A m p l i f i e r  
A s s e m b ly  M odel  SH -10)  w e r e  c a r r i e d  o u t  b e f o r e  t h e  t e s t i n g  
s e s s i o n s  w e r e  s c h e d u l e d .  I n  a d d i t i o n  t o  l e a r n i n g  w h e t h e r  
t h e  r e c o r d i n g  e q u i p m e n t  c o u l d  h a n d l e  s o u n d  s i g n a l s  w i t h o u t  
d i s t o r t i o n ,  p r o c e d u r e s  w e re  u n d e r t a k e n  t o  e n a b l e  t h e  
i n v e s t i g a t o r  t o  make i n t e n s i t y  m e a s u r e m e n t s  o f  t h e  
s u b j e c t s 1 u t t e r a n c e s  d u r i n g  t h e  p e r f o r m a n c e  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s .  A t a p e d  s o u n d  p r e s s u r e  l e v e l  
r e f e r e n c e  t o n e  was  e s t a b l i s h e d  f o r  t h i s  p u r p o s e .
a .  F r e q u e n c y  a n d  i n t e n s i t y  c h a r a c t e r i s t i c s  o f  t h e  
r e c o r d i n g  e q u i p m e n t . A b e a t  f r e q u e n c y  a u d i o - g e n e r a t o r  
( G e n e r a l  R a d i o  Type  1 3 0 4 - B ) , r e g u l a t e d  f o r  a c o n s t a n t  o u t p u t  
v o l t a g e  o f  one  v o l t  a c r o s s  t h e  a p p r o p r i a t e  f r e q u e n c y  r a n g e ,  
was  u t i l i z e d  t o  d e t e r m i n e  t h e  a c c u r a c y  o f  t h e  r e c o r d i n g  
e q u i p m e n t .  P u r e  t o n e s  i n  1 0 0  c y c l e  i n c r e m e n t s  c o v e r i n g  a  
r a n g e  f r o m  100  t o  1000  c y c l e s  p e r  s e c o n d  w e r e  p r o d u c e d  b y  
t h e  g e n e r a t o r  a n d  r e c o r d e d  o n  t a p e  ( S c o t c h  1 2 0 - 1 2 ) .  To 
m a i n t a i n  a  c o n s t a n t  o u t p u t  v o l t a g e ,  t h e  v o l t a g e  o u t p u t  o f  
t h e  a u d i o - g e n e r a t o r  w as  m o n i t o r e d  w i t h  a  vacuum  t u b e  v o l t
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m e t e r  ( G e n e r a l  R a d i o ,  Type 1 8 0 3 - B ) .  The r e c o r d e d  s i g n a l s  
w e r e  p l a y e d  t h r o u g h  t h e  s p e a k e r  a n d  t h e  f r e q u e n c y  a n d  
i n t e n s i t y  o f  t h e  t o n e s  w e r e  m e a s u r e d  u t i l i z i n g  a n  
o s c i l l o s c o p e  ( T e k t r o n i c ,  Type  3 A 7 2 ) .  The f r e q u e n c y  r e s p o n s e  
o f  t h e  e q u i p m e n t  w as  e s s e n t i a l l y  f l a t ,  a n d  i n t e n s i t y  
m e a s u r e m e n t s  w e r e  w i t h i n  t h e  m a n u f a c t u r e r ’ s s p e c i f i c a t i o n s  
o f  _+ 2 db ,
S o u n d  p r e s s u r e  l e v e l  r e f e r e n c e  t o n e . I n  o r d e r  t o  
m e a s u r e  t h e  i n t e n s i t y  o f  t h e  t a p e  r e c o r d e d  s a m p l e s  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s ,  a  r e f e r e n c e  l e v e l  i n  t e r m s  
o f  so u n d  p r e s s u r e  u n i t s  h a d  t o  b e  e s t a b l i s h e d .  I t  was  
d e c i d e d  t o  r e c o r d  a l l  o f  t h e  s a m p l e s  w i t h  a  c o n s t a n t  z e r o  
v o lu m e  s e t t i n g  o n  t h e  t a p e  r e c o r d e r .  The v o lum e  i n d i c a t o r  
was  s e t  s o  t h a t  a 1000  c y c l e  p e r  s e c o n d  t o n e  a t  a n  
i n t e n s i t y  l e v e l  o f  80  db SPL p l a y e d  i n t o  t h e  r e c o r d e r  
w o u l d  p e a k  t h e  m e t e r  a t  z e r o .
The 1000  c y c l e  p e r  s e c o n d  t o n e ,  p r o d u c e d  w i t h  t h e  
a u d i o - g e n e r a t o r  s e t  a t  o n e  v o l t , was  p l a y e d  t h r o u g h  t h e  
s p e a k e r - a m p l i f i e r  i n t o  t h e  m i c r o p h o n e s  o f  t h e  s o u n d  l e v e l  
m e t e r  ( G e n e r a l  R a d i o ,  Type  1564-A )  a n d  t h e  t a p e  r e c o r d e r  
w h i c h  w e r e  s t a t i o n e d  e i g h t  i n c h e s  f r o m  t h e  s o u r c e  o f  t h e  
s o u n d .  The s o u n d  l e v e l  m e t e r  was s e t  a t  20  kc w e i g h t i n g ,  
f a s t  s p e e d ,  w i t h  a n  80  db s e t t i n g  on  t h e  a t t e n u a t o r  d i a l .  
The  v o lu m e  o f  t h e  s p e a k e r  was a d j u s t e d  u n t i l  a n  8 0  db SPL
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r e a d i n g  was m a i n t a i n e d  o n  t h e  m e t e r .  T h e n  a  z e r o  r e a d i n g  
o n  t h e  t a p e  r e c o r d e r ' s  VTJ m e t e r  was  o b t a i n e d  b y  r e g u l a t i n g  
t h e  r e c o r d e r ' s  g a i n  c o n t r o l .
P r i o r  t o  e a c h  d a y  o f  t e s t i n g ,  t h i s  s o u n d  p r e s s u r e  
r e f e r e n c e  t o n e  was e s t a b l i s h e d .  The t o n e  was  t h e n  r e c o r d e d  
o n  t h e  t a p e s  f o r  f i f t e e n  s e c o n d s  a n d  was  u t i l i z e d  i n  
m e a s u r i n g  t h e  so u n d  p r e s s u r e  l e v e l  o f  e a c h  p e r s o n ’ s 
s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .
2 .  T e s t i n g  E n v i r o n m e n t
The s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w e re  
c o l l e c t e d  i n  t h r e e  t e s t i n g  room s  w i t h  n o i s e  l e v e l s  o f  
a p p r o x i m a t e l y  5 4 ,  6 4 ,  an d  68 db  SPL,  D u r i n g  t h e  t e s t i n g  
p e r i o d  t h e  s u b j e c t s  w e r e  s e a t e d  i n  a  c o m f o r t a b l e ,  b u t  
s t a b i l i z e d  p o s i t i o n .  To m a i n t a i n  a  c o n s t a n t  d i s t a n c e  
b e t w e e n  t h e  p e r s o n ' s  l i p s  a n d  t h e  d i a p h r a g m  o f  t h e  m i c r o ­
p h o n e s ,  two  d e v i c e s  w e r e  u t i l i z e d .  The f i r s t  was a  h e a d  
r e s t  w h i c h  h e l d  t h e  s u b j e c t ' s  h e a d  i n  a  s t a t i o n a r y  
p o s i t i o n .  The s e c o n d  was a  h a l t e r  u p o n  w h i c h  t h e  m i c r o ­
p h o n e s  o f  t h e  t a p e  r e c o r d e r  ( E l e c t r o - V o i c e ,  Model  636)  
a n d  o f  t h e  s o u n d  l e v e l  m e t e r  w e r e  m o u n t e d  c o n t i g u o u s l y .  
T h i s  h a l t e r  was  h u n g  a r o u n d  t h e  s u b j e c t ' s  n e c k  a n d  was 
a d j u s t e d  so t h a t  t h e  m i c r o p h o n e s  w e r e  e i g h t  i n c h e s  f ro m  
t h e  p e r s o n ' s  l i p s .
3 .  C o l l e c t i o n  o f  D a t a
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R a p i d  r e p e t i t i o n  o f  t h e  s y l l a b l e  [ h A ]  was  u s e d  a s  
t h e  t e s t  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  i n  t h i s  s t u d y .  The 
i n v e s t i g a t o r  d e m o n s t r a t e d  e a c h  t r e a t m e n t  c o n d i t i o n  
c a u t i o n i n g  t h e  p a r t i c i p a n t s  t o  p r o d u c e  t h e  s y l l a b l e  
d i s t i n c t l y .  The s u b j e c t s  w e r e  t o l d  t o  p e r f o r m  t h e  t a s k s  
m ore  s l o w l y  i f  t h e  s y l l a b l e s  w e r e  n o t  c l e a r l y  a r t i c u l a t e d .  
T h r e e  p r a c t i c e  t r i a l s  w ere  g i v e n  e v e r y  t i m e  a new e x p e r i ­
m e n t a l  c o n d i t i o n  w as  i n t r o d u c e d .  T h i s  was  d o n e  t o  m i n i m i z e  
p r a c t i c e  e f f e c t  d u r i n g  t h e  t a p e  r e c o r d i n g  o f  t h e  s a m p l e s .  
T h r e e  t r i a l s  o f  e a c h  c o n d i t i o n  t o  b e  d e s c r i b e d  b e l o w  w e r e  
t h e n  t a p e  r e c o r d e d  t o  p r o v i d e  s a m p l e s  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s .  The e x p e r i m e n t a l  c o n d i t i o n s  w e r e  p r e s e n t e d  
r a n d o m l y  t o  e l i m i n a t e  m e a s u r e m e n t  e r r o r  f r o m  p r a c t i c e  a n d  
f a t i g u e .
a .  P r o c e d u r e s  u t i l i z e d  t o  s t u d y  t h e  n a t u r e  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s .
1 .  A s c e r t a i n i n g  t h e  i m p o r t a n c e  o f  a u d i t o r y  f e e d b a c k . 
T h r e e  e x p e r i m e n t a l  c o n d i t i o n s  w e r e  p e r f o r m e d  b y  s u b j e c t s  i n  
t h e  y o u n g  a d u l t  g r o u p  t o  d e t e r m i n e  t h e  e f f e c t  o f  d i s r u p t i n g  
a u d i t o r y  f e e d b a c k  u p o n  v o c a l  f o l d  d i a d o c h o k i n e s i s .
( a . )  C o m f o r t a b l e  p i t c h - c o m f o r t a b l e  i n t e n s i t y . The 
s u b j e c t s  u t t e r e d  t h e  s y l l a b l e  [ h A ]  a s  r a p i d l y  a s  p o s s i b l e  
f o r  t h r e e  f i v e  s e c o n d  t r i a l s  u s i n g  a  c o m f o r t a b l e  p i t c h  a n d
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i n t e n s i t y  l e v e l .
{To. )  C o m f o r t a b l e  p i t e h - c o n t r o l l e d  i n t e n s i t y  w i t h  
m a s k i n g . D u r i n g  t h e s e  t h r e e  f i v e  s e c o n d  t r i a l s  t h e  
s u b j e c t s  p r o d u c e d  t h e  t a s k  a s  r a p i d l y  a s  p o s s i b l e  a t  a  
c o m f o r t a b l e  p i t c h  l e v e l  w h i l e  m a s k i n g  w i t h  w h i t e  n o i s e  a t  
100  db  SPL was  p r e s e n t e d  b i n a u r a l l y  t h r o u g h  a  p a i r  o f  TDH 
39 e a r p h o n e s  w i t h  MX-41/AR c u s h i o n s .  The s o u r c e  o f  t h e  
m a s k i n g  n o i s e  was  a  G r a s o n - S t a d l e r  W h i t e  N o i s e  G e n e r a t o r  
(M ode l  4 5 5 - B )  w h i c h  was  c o u p l e d  t o  t h e  a m p l i f i e r - s p e a k e r . 
The o u t p u t  o f  t h e  n o i s e  g e n e r a t o r  was  f e d  t h r o u g h  t h e  
a m p l i f i e r - s p e a k e r  t o  t h e  e a r p h o n e s  w h i c h  w e r e  p l a c e d  o n  
a  c o u p l e r  a t t a c h e d  t o  t h e  m i c r o p h o n e  o f  t h e  s o u n d  l e v e l  
m e t e r .  The g a i n  c o n t r o l  o f  t h e  s p e a k e r  was  r e g u l a t e d  u n t i l  
t h e  m a s k i n g  n o i s e  p r o d u c e d  a  100  db SPL r e a d i n g .  T h i s  
s o u n d  was  u s e d  w h e n e v e r  m a s k i n g  was  p r e s e n t e d  t o  d i s r u p t  
a u d i t o r y  f e e d b a c k .
S i n c e  i n c r e a s e s  i n  v o c a l  i n t e n s i t y  w e r e  e x p e c t e d  
w hen  m a s k i n g  was  u t i l i z e d  (L om bard  E f f e c t ) ,  t h e  women 
m a i n t a i n e d  t h e  i n t e n s i t y  o f  t h e i r  p h o n a t i o n s  b e t w e e n  72 
a n d  74  db SPL.  T h i s  was  a c c o m p l i s h e d  b y  v i s u a l l y  
m o n i t o r i n g  t h e  s o u n d  l e v e l  m e t e r ,  s e t  a t  s l o w  s p e e d ,  w h i l e  
p e r f o r m i n g  t h e  t a s k .  To o f s e t  any  r e a c t i o n  t o  t h e  m a s k i n g  
n o i s e ,  t h e  s u b j e c t s  w e r e  n o t  a l l o w e d  t o  p e r f o r m  t h e  n e x t  
e x p e r i m e n t a l  c o n d i t i o n  u n t i l  t h e y  h a d  r e s t e d  a  minimum
o f  150  s e c o n d s  (j5) .
( c . )  C o m f o r t a b l e  p i t c h - c o n t r o l l e d  I n t e n s i t y . 
P r e l i m i n a r y  e x p e r i m e n t a t i o n  i n d i c a t e d  t h a t  a  p e r s o n ’ s 
a t t e m p t  t o  c o n t r o l  t h e  i n t e n s i t y  o f  h i s  p h o n a t i o n  m i g h t  
h a v e  a n  e f f e c t  o n  t h e  p e r f o r m a n c e  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s .  To m e a s u r e  t h i s  v a r i a b l e ,  t h e  s u b j e c t s  w e r e  a s k e d  
t o  f o l l o w  t h e  same p r o c e d u r e  a s  i n  c o n d i t i o n  ( b ) . H o w e v e r ,  
no  m a s k i n g  was u s e d .
2 .  B v a l u a t i n g  t h e  i m p o r t a n c e  o f  s o m e s t h e t l c  
f e e d b a c k . S u b j e c t s  u n d e r g o i n g  l a r y n g e a l  a n e s t h e t i z a t i o n  
p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  t o  d e t e r m i n e  t h e  
s i g n i f i c a n c e  o f  d i s r u p t i n g  s o m e s t h e t l c  f e e d b a c k .  T h e s e  
p e r s o n s  p r o d u c e d  t h e  d i a d o c h o k i n e t i c  t a s k  a s  r a p i d l y  a s  
p o s s i b l e  a t  a  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l  f o r  
t h r e e  f i v e  s e c o n d  t r i a l s .  T h e n  t h e  l a r y n g o l o g i s t  r e p e a t ­
e d l y  s p r a y e d  t h e  s u b j e c t s '  l a r y n g e s  w i t h  f o u r  p e r  c e n t  
c o c a i n e  t o  t o p i c a l l y  a n e s t h e t i z e  t h e  l a r y n x .  A d e q u a t e  
a n e s t h e t i z a t i o n  was  i n d i c a t e d  w hen  t h e  l a r y n g o l o g i s t  was  
a b l e  t o  p r o b e  t h e  g l o t t i c  r e g i o n  w i t h o u t  a  r e s p o n s e  f r o m  
t h e  p a t i e n t . T h e n  a  s e c o n d  s e r i e s  o f  t h r e e  f i v e  s e c o n d  
t r i a l s  was  r e c o r d e d .
• P r o c e d u r e s  u s e d  t o  s t u d y  t h e  e f f e c t s  o f  
v a r i a t i o n s  i n  p i t c h  a n d  i n t e n s i t y  u p o n  v o c a l  f o l d  d i a d o c h o
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k i n e s i s .  The y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  t h e  f o l l o w i n g  
t a s k s  t o  e n a b l e  t h e  i n v e s t i g a t o r  t o  g a t h e r  d a t a  r e f e r a b l e  
t o  v a r i a t i o n s  i n  p i t c h  a n d  i n t e n s i t y .
1 • C o m f o r t a b l e  p i t c h - v a r y i n g  i n t e n s i t y . The 
s u b j e c t s  w e r e  r e q u e s t e d  t o  u t t e r  t h e  s y l l a b l e  [ h A ]  a s  
r a p i d l y  a s  p o s s i b l e  f o r  t h r e e  f i v e  s e c o n d  t r i a l s  u s i n g  a 
c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l .  T h e n  t h e y  p r o d u c e d  
t h r e e  f i v e  s e c o n d  t r i a l s  o f  t h e  d i a d o c h o k i n e t i c  t a s k  a t  a 
c o m f o r t a b l e  p i t c h  l e v e l  u s i n g  a s o f t e r  v o i c e  an d  t h r e e  
t r i a l s  u s i n g  a  l o u d e r  v o i c e  t h a n  t h e y  h a d  p r e v i o u s l y .
H ig h  p i t c h - v a r y i n g  i n t e n s i t y . The p a r t i c i ­
p a n t s  w e r e  a s k e d  t o  u t t e r  t h e  t a s k  a s  r a p i d l y  a s  p o s s i b l e  
i n  a h i g h  p i t c h e d  v o i c e  u s i n g  t h r e e  i n t e n s i t y  l e v e l s :
( l )  l o w ,  (2 )  c o m f o r t a b l e ,  a n d  (3 )  h i g h .  T h r e e  f i v e  s e c o n d  
t r i a l s  o f  e a c h  o f  t h e s e  i n t e n s i t y  c o n d i t i o n s  w e re  t a p e  
r e c o r d e d  a s  s a m p l e s .
3 .  Low p i t c h - v a r y i n g  i n t e n s i t y . A g a i n  t h e  
s u b j e c t s  p r o d u c e d  t h e  s y l l a b l e  [ h A ]  a t  t h e  t h r e e  i n t e n s i t y  
l e v e l s  m e n t i o n e d  a b o v e .  H o w e v e r ,  t h e y  p h o n a t e d  i n  a  low  
p i t c h e d  v o i c e  d u r i n g  t h e  t h r e e  f i v e  s e c o n d  t r i a l s  o f  e a c h  
o f  t h e  i n t e n s i t y  l e v e l s .
c • P r o c e d u r e s  u t i l i z e d  t o  s t u d y  t h e  e f f e c t s  o f  
a g i n g  u p o n  v o c a l  f o l d  d i a d o c h o k i n e s i s . The s u b j e c t s  i n
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t h e  y o u n g  a d u l t ,  m a t u r e  a d u l t ,  and  l a t e  s e n e s c e n t  g r o u p s  
p e r f o r m e d  t h e  d i a d o c h o k i n e t i c  t a s k  r a p i d l y  u s i n g  o n l y  a  
c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l .  T h r e e  f i v e  s e c o n d  
t r i a l s  o f  t h i s  c o n d i t i o n  w e r e  t a p e  r e c o r d e d .
C.  DATA REDUCTION 
1 .  C a l i b r a t i o n  o f  E q u ip m e n t
a . C a l i b r a t i o n  p r o c e d u r e s  f o r  t h e  g r a p h i c  l e v e l  
r e c o r d e r . An 80  db  SPL 1000  c y c l e  p e r  s e c o n d  t o n e  was  u s e d  
t o  c h e c k  t h e  a c c u r a c y  o f  t h e  l e v e l  r e c o r d e r  ( G e n e r a l  R a d i o ,  
Type  1 3 0 4 -B )  r e s p o n s e  t o  i n t e n s i t y  c h a n g e s  w hen  t h e  
a t t e n u a t o r  f a c t o r  was  h e l d  c o n s t a n t .  I n i t i a l l y ,  t h e  t o n e  
was  f e d  f r o m  a b e a t  f r e q u e n c y  a u d i o - g e n e r a t o r  t h r o u g h  t h e  
a m p l i f i e r - s p e a k e r  i n t o  t h e  l e v e l  r e c o r d e r .  The  g r a p h i c  
r e c o r d e r  was  a d j u s t e d  u t i l i z i n g  t h e  a t t e n u a t o r  d i a l  an d  t h e  
c a l i b r a t i o n  an d  d a m p in g  c o n t r o l s  u n t i l  a s t e a d y  c o n t i n u o u s  
80  db g r a p h  was  o b t a i n e d .
T h e n ,  t h e  v o lu m e  o f  t h e  1000  c y c l e  t o n e  was 
d e c r e a s e d  f o u r  t i m e s  i n  10 db  SPL s t e p s .  The i n v e s t i g a t o r  
m o m e n t a r i l y  a t t a c h e d  t h e  o u t p u t  o f  t h e  a m p l i f i e r - s p e a k e r  
t o  t h e  s o u n d  l e v e l  m e t e r  t o  a d j u s t  t h e  g a i n  c o n t r o l  o f  t h e  
f o r m e r  u n t i l  a p p r o p r i a t e  SPL r e a d i n g s  w e re  o b t a i n e d  o n  t h e  
so u n d  l e v e l  m e t e r .  E a c h  t i m e  t h e  i n t e n s i t y  w as  d e c r e a s e d  
t h e  s p e a k e r  an d  g r a p h i c  l e v e l  r e c o r d e r  w e re  r e c o u p l e d  a n d
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a g r a p h  was made o f  t h e  new t o n e .  A c o r r e s p o n d i n g  
a t t e n u a t i o n  w as  n o t e d  o n  t h e  g r a p h i c  l e v e l  t r a c i n g s .
An a d d i t i o n a l  p r o c e d u r e  w as  n e c e s s a r y  t o  c h e c k  t h e  
a t t e n u a t o r  o f  t h e  g r a p h i c  l e v e l  r e c o r d e r .  T he  u n i n t e r r u p t e d  
80  db SPL 1000  c y c l e  p e r  s e c o n d  r e f e r e n c e  t o n e  was p l a y e d  
i n t o  t h e  l e v e l  r e c o r d e r ,  a n d  t h e  a t t e n u a t o r  d i a l  o f  t h e  
m a c h i n e  was u s e d  t o  a c h i e v e  t e n  db  d e c r e a s e s  i n  i n t e n s i t y .  
A p p r o p r i a t e  i n t e n s i t y  r e p r e s e n t a t i o n s  on t h e  g r a p h s  w e r e  
o b t a i n e d  d u r i n g  t h i s  p r o c e d u r e .
b .  C a l i b r a t i o n  o f  t h e  S o n o - G r a p h . T he  Kay S o n o -  
G r a p h  (Model  6 0 6 1 -A )  h a d  b e e n  r e c e n t l y  c a l i b r a t e d  b y  t h e  
m a n u f a c t u r e r  a n d  c h e c k e d  b y  t h e  p e r s o n n e l  o f  t h e  L o u i s i a n a  
S t a t e  U n i v e r s i t y  M e d i c a l  C e n t e r  S p e e c h  D e p a r t m e n t  f o r  
f r e q u e n c y  a n d  i n t e n s i t y  c h a r a c t e r i s t i c s .  No s p e c i a l  
c a l i b r a t i o n  p r o c e d u r e s  w e re  r e q u i r e d  s i n c e  o n l y  r e l a t i v e  
t i m e  m e a s u r e m e n t s  w e r e  t o  b e  m ad e .
A n a l y s i s  o f  R a t e , P e r i o d i c i t y , a n d  I n t e n s i t y
The p r e v i o u s l y  d e s c r i b e d  t a p e  r e c o r d e d  s a m p l e s  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  w ere  f e d  i n t o  a  g r a p h i c  l e v e l  
r e c o r d e r  e q u i p p e d  w i t h  a f o r t y  db  p o t e n t i o m e t e r .  B e f o r e  
t h e  g r a p h s  w e r e  m a d e ,  t h e  t a p e d  r e f e r e n c e  t o n e ,  p r e v i o u s l y  
d e s c r i b e d ,  was  p l a y e d  t h r o u g h  t h e  a m p l i f i e r - s p e a k e r  I n t o  
t h e  l e v e l  r e c o r d e r .  The p e n  d e f l e c t i o n  was a d j u s t e d  t o
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g i v e  a n  i n t e n s i t y  r a n g e  f r o m  50 t o  90  db SPL.  T h i s  r a n g e  
was a d e q u a t e  f o r  t h e  lo w  a n d  c o m f o r t a b l e  i n t e n s i t y  t r i a l s .  
H o w e v e r ,  s i n c e  some o f  t h e  l o u d  s a m p l e s  c o n t a i n e d  p e a k s  o f  
i n t e n s i t y  g r e a t e r  t h a n  90 d b ,  t h e  i n p u t  o f  t h e  g r a p h i c  
l e v e l  r e c o r d e r  was  a t t e n u a t e d  10  db g i v i n g  a r a n g e  o f  60 
t o  100 db SPL.
The s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w e r e  t h e n  
t r a n s f o r m e d  i n t o  g r a p h i c  r e p r e s e n t a t i o n s  b y  t h e  l e v e l  
r e c o r d e r .  The g r a p h i c  r e c o r d i n g  p a p e r  ( G e n e r a l  R a d i o ,  
1 5 2 1 - 9 4 2 8 )  , w h i c h  was  s e p a r a t e d  i n t o  d i v i s i o n s  o f  o n e  db 
p e r  s p a c e ,  r e p r e s e n t e d  f o r t y  d b .  The c h a r t  s p e e d  was  s e t  a t  
3 0 0  d i v i s i o n s  p e r  m i n u t e  o r  t e n  p e r  s e c o n d ,  a n d  t h e  w r i t i n g  
s p e e d  u s e d  was t w e n t y  i n c h e s  p e r  s e c o n d .  The s p e e d  o f  t h e  
t a p e  r e c o r d e r  was  c h a n g e d  f r o m  15 t o  7-g- i n c h e s  p e r  s e c o n d  
b e c a u s e  t h e  v e l o c i t y  o f  p e n  d e f l e c t i o n  on  t h e  g r a p h i c  l e v e l  
r e c o r d e r  was  f o u n d  t o  b e  i n a d e q u a t e  t o  i n d i c a t e  a c c u r a t e  
i n t e n s i t y  m e a s u r e m e n t s  w hen  t h e  f a s t  s p e e d  was  u t i l i z e d .
I n i t i a l  t e s t i n g  r e v e a l e d  t h a t  many o f  t h e  s u b j e c t s  
w e r e  a b l e  t o  p r o d u c e  t h e  s y l l a b l e  [ h A ]  c o n s e c u t i v e l y  f o r  
o n l y  t h r e e - a n d - o n e - h a l f  o r  f o u r  s e c o n d s  b e c a u s e  o f  
i n s u f f i c i e n t  b r e a t h .  T h e r e f o r e ,  o n l y  t h e  f i r s t  t h r e e  s e c o n d s  
o f  t h e  t h r e e  t r i a l s  o r  n i n e ,  one  s e c o n d  s a m p l e s  w e r e  u s e d  i n  
c a l c u l a t i n g  t h e  r a t e ,  p e r i o d i c i t y ,  a n d  i n t e n s i t y  m e a s u r e ­
m e n t s .  The n u m b e r  o f  p e a k s  f o r  t h e  n i n e  s e c o n d s  was  c o u n t e d  
a n d  a v e r a g e d  a r i t h m e t i c a l l y  t o  y i e l d  t h e  m ean  r a t e  o f
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s y l l a b l e  r e p e t i t i o n  p e r  s e c o n d  f o r  e a c h  s u b j e c t ’ s 
p e r f o r m a n c e  o f  t h e  e x p e r i m e n t a l  c o n d i t i o n s .  The s u b j e c t s ’ 
mean r a t e s  w e r e  g r o u p e d  a p p r o p r i a t e l y  f o r  t h e  s t a t i s t i c a l  
t e s t s  d e s i g n e d  f o r  e a c h  e x p e r i m e n t a l  h y p o t h e s i s .
The v a r i a b i l i t y  b e t w e e n  t h e  l o w e s t  an d  t h e  h i g h e s t  
r a t e s  o f  s y l l a b l e  r e p e t i t i o n  among n i n e ,  one s e c o n d  p e r i o d s  
w as  t h e  p e r i o d i c i t y  o b s e r v a t i o n  f o r  e a c h  s u b j e c t .  T h e s e  
v a l u e s  w e r e  c a l c u l a t e d  f o r  t h e  s u b j e c t s ’ p e r f o r m a n c e s  o f  
e a c h  c o n d i t i o n  a n d  a r r a n g e d  so t h a t  t h e i r  s i g n i f i c a n c e  
c o u l d  b e  t e s t e d  s t a t i s t i c a l l y .  A z e r o  o r  s m a l l  r a n g e  
i n d i c a t e d  p e r i o d i c i t y  o f  s y l l a b l e  r e p e t i t i o n .
The g r a p h i c  l e v e l  c h a r t s  w e r e  u s e d  a l s o  f o r  
s p e c i f y i n g  t h e  i n t e n s i t y  o f  t h e  u t t e r a n c e s .  The p e a k s  
d e s c r i b e d  ab o v e  w e r e  m e a s u r e d  r e l a t i v e  t o  t h e  80  db 
p o s i t i o n  o n  t h e  g r a p h  p a p e r .  The i n t e n s i t y  v a l u e s ,  e x p r e s s e d  
i n  d e c i b e l s ,  w e r e  a r i t h m e t i c a l l y  a v e r a g e d  f o r  e a c h  s a m p le  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .  G roup  m eans  w e r e  c o m p u te d  
f o r  e a c h  e x p e r i m e n t a l  c o n d i t i o n  u t i l i z i n g  t h e  s u b j e c t s ’ 
m ean  i n t e n s i t y  v a l u e s .
a .  R e l i a b i l i t y  o f  t h e  g r a p h i c  l e v e l  r e c o r d i n g  
a s s e s s m e n t s . R e l i a b i l i t y  o f  t h e  g r a p h i c  l e v e l  m e a s u r e m e n t s  
was  d e t e r m i n e d  b y  c o m p a r i n g  t h i r t y  o f  t h e  o r i g i n a l  t r a c i n g s  
w i t h  a d d i t i o n a l  g r a p h i c  r e p r e s e n t a t i o n s  o f  t h e  same s a m p l e s  
made a f t e r  a l l  o f  t h e  d a t a  h a d  b e e n  c o l l e c t e d .  I n d e p e n d e n t
a s s e s s m e n t s  o f  t h e  mean I n t e n s i t y  o f  p h o n a t i o n  a n d  o f  t h e  
r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w e r e  made o f  t h e  f i r s t  
a n d  s e c o n d  t r a c i n g s  an d  c o m p a r e d  b y  t h e  P e a r s o n  P r o d u c t  
Moment C o r r e l a t i o n  f o r m u l a  (_18, 139)  . The P e a r s o n  r  
e q u a l e d  .9 5  I n  e a c h  i n s t a n c e .  A v e r a g e  d i f f e r e n c e s  o f
1 . 0 9  db ( r e :  r e f e r e n c e  l e v e l  c a l i b r a t e d  a t  80  db  SPL) 
a n d  o f  .3  r e p e t i t i o n s  p e r  t h r e e  s e c o n d  p e r i o d  w e r e  f o u n d  
b e t w e e n  t h e  f i r s t  a n d  s e c o n d  m e a s u r e m e n t s  o f  i n t e n s i t y  
a n d  r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s ,  r e s p e c t i v e l y .
b .  V a l i d i t y  o f  t h e  i n v e s t i g a t o r  *s m e a s u r e m e n t s . To 
d e t e r m i n e  i f  o t h e r  p e r s o n s  w o u ld  make s i m i l a r  e v a l u a t i o n s  
o f  r a t e  a n d  i n t e n s i t y  f r o m  t h e  g r a p h i c  l e v e l  t r a c i n g s ,  
a n o t h e r  o b s e r v e r  c a l c u l a t e d  t h e  m ean  i n t e n s i t y  a n d  t h e  
r a t e  o f  d i a d o c h o k i n e s i s  f o r  t h i r t y  s a m p l e s  o f  t h e  
p h o n a t o r y  t a s k .  The r e s u l t s  o f  tw o  P e a r s o n  P r o d u c t  Moment 
C o r r e l a t i o n  c o m p u t a t i o n s  ( 1 8 ,  1 3 9 )  r e v e a l e d  t h a t  a h i g h  
d e g r e e  o f  a s s o c i a t i o n  e x i s t e d  b e t w e e n  t h e  o b s e r v e r ’ s 
f i n d i n g s  a n d  t h e  i n v e s t i g a t o r ' s  c a l c u l a t i o n s  o f  mean 
r a t e  an d  m ean  i n t e n s i t y .  The o b t a i n e d  c o e f f i c i e n t s  w e r e  
. 9 4  ( r a t e )  a n d  . 9 9  ( i n t e n s i t y ) .  An a v e r a g e  r a t e  d i f f e r e n c e  
o f  .2 7  r e p e t i t i o n s  p e r  t h r e e  s e c o n d  p e r i o d  was n o t e d .  The  
i n t e n s i t y  c a l c u l a t i o n s  d i f f e r e d  .2 2  db ( r e :  r e f e r e n c e  
l e v e l  c a l i b r a t e d  t o  80 db  S P L ) .
3■ A n a l y s i s  o f  t h e  P a t t e r n  o f  V o c a l  F o l d  D i a d o c h o k i n e s i s
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S o u n d  s p e c t r o g r a m s  w ere  made o f  f i v e  h u n d r e d  o f  t h e  
p r e v i o u s l y  d e s c r i b e d  t a p e  r e c o r d e d  s a m p l e s  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s  u t i l i z i n g  a Kay S o n o - G r a p h .  Due t o  t h e  t i m e  
an d  e x p e n s e  i n v o l v e d  i n  t h i s  p r o c e d u r e ,  a  s p e c t r o g r a m  was 
made o f  o n l y  one  o f  t h e  t h r e e  t a p e  r e c o r d e d  t r i a l s  f o r  e a c h  
e x p e r i m e n t a l  c o n d i t i o n .  T h e r e f o r e ,  i t  was  n e c e s s a r y  t o  
s e l e c t  t h e  s a m p l e  w h i c h  was m o s t  r e p r e s e n t a t i v e  o f  a 
s u b j e c t ’ s p e r f o r m a n c e .  The t r i a l  c o n t a i n i n g  t h e  m e d i a n  r a t e  
p e r  t h r e e  s e c o n d  p e r i o d  was  u t i l i z e d .  I t  w as  f e l t  t h a t  t h e  
m e d i a n  t r i a l  w o u ld  b e  t h e  b e s t  c h o i c e  b e c a u s e  t h e  m ean  
w o u ld  b e  a f f e c t e d  b y  t h e  e x t r e m e  s c o r e s .  When tw o  o r  t h r e e  
m e d i a n  t r i a l s  o f  e q u a l  r a t e  o c c u r r e d ,  t h e  t r i a l  t o  b e  u s e d  
was  s e l e c t e d  r a n d o m l y .
Two o b s e r v a t i o n s  t o  a n a l y z e  t h e  p a t t e r n  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s  w ere  made u s i n g  t h e  s p e c t r o g r a m s .  The f i r s t  
i n v o l v e d  n o t i n g  t h e  p e r c e n t a g e  o f  s y l l a b l e s  i n  w h i c h  a b d u c ­
t i o n  t o o k  p l a c e .  The i n v e s t i g a t o r  d e t e r m i n e d  t h e  p r e s e n c e  o f  
v o c a l  f o l d  a b d u c t i o n  b y  o b s e r v i n g  when f r i c t i o n  f i l l  was 
p r e s e n t  o n  t h e  s p e c t r o g r a m s  d u r i n g  t h e  u t t e r a n c e  o f  t h e  [ h ]  
s o u n d .  I f  a c o n t i n u o u s  b a n d  o f  so u n d  e n e r g y  w e re  e v i d e n t  
b e t w e e n  t h e  v o w e l  f o r m a n t s ,  a b d u c t i o n  was  n o t  i n d i c a t e d .  I n  
A p p e n d i x  B i s  f o u n d  an i l l u s t r a t i o n  o f  t h i s  p h e n o m e n o n .  
P e r c e n t a g e s  w e r e  d e r i v e d  r e p r e s e n t i n g  t h e  p r o p o r t i o n  o f  
a b d u c t e d  s y l l a b l e s  i n  r e l a t i o n  t o  t h e  t o t a l  num ber  o f  
e x p e c t e d  s y l l a b l e s  o c c u r r i n g  d u r i n g  e a c h  s u b j e c t ’ s
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p e r f o r m a n c e  o f  t h e  e x p e r i m e n t a l  c o n d i t i o n s .  T h e s e  mean 
p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  w e r e  t h e n  a r r a n g e d  t o  
f a c i l i t a t e  c o m p u t a t i o n  o f  t h e  s t a t i s t i c s  u s e d  t o  t e s t  t h e  
s i g n i f i c a n c e  o f  t h e  e x p e r i m e n t a l  t r e a t m e n t s .
O nly  t h o s e  s p e c t r o g r a m s  i n  w h i c h  100 p e r  c e n t  
a b d u c t e d  s y l l a b l e s  w e re  o b s e r v e d  w e r e  u t i l i z e d  t o  make t h e  
s e c o n d  p a t t e r n  m e a s u r e m e n t ,  t h e  p e r c e n t a g e  o f  p h o n a t i o n  t i m e  
d u r i n g  t h e  p e r f o r m a n c e  o f  t h e  p h o n a t o r y  t a s k .  O n ly  e i g h t  o f  
t h e  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  s a m p l e s  c o n t a i n e d  100  
p e r  c e n t  a b d u c t i o n .  T h e s e  s a m p l e s  w e r e  t o  b e  u s e d  a s  c o n t r o l s  
f o r  t h e  s t a t i s t i c a l  c o m p a r i s o n s  c o n c e r n i n g  p e r c e n t a g e  o f  
p h o n a t i o n  t i m e  d a t a  r e f e r a b l e  t o  a u d i t o r y  f e e d b a c k ,  p i t c h  an d  
i n t e n s i t y ,  an d  a g i n g .  To p r o v i d e  a n  e q u a l  n u m b er  o f  p h o n a t i o n  
t i m e  o b s e r v a t i o n s  f o r  t h e  o t h e r  e x p e r i m e n t a l  t r e a t m e n t s ,  
e i g h t  s u b j e c t s *  s p e c t r o g r a m s  c o n t a i n i n g  100 p e r  c e n t  a b d u c t e d  
s y l l a b l e s  w ere  s e l e c t e d  a t  r andom  f o r  e a c h  e x p e r i m e n t a l  
c o n d i t i o n .  A p e r c e n t a g e  w as  c o m p u te d  f o r  e a c h  s y l l a b l e  
p r e s e n t  on  t h e s e  s p e c t r o g r a m s .  T h i s  f i g u r e  r e p r e s e n t e d  t h e  
p e r i o d  o f  p h o n a t i o n  t i m e  i n  r e l a t i o n  t o  t h e  t o t a l  t i m e  
r e q u i r e d  t o  u t t e r  t h e  s y l l a b l e .  The m e a n  p e r c e n t a g e  o f  
p h o n a t i o n  t i m e  p r e s e n t  o n  e a c h  s u b j e c t ' s  s p e c t r o g r a m  was  t h e n  
c a l c u l a t e d .  T h e s e  p e r c e n t a g e s ,  g r o u p e d  a c c o r d i n g  t o  t h e  
t r e a t m e n t  c o n d i t i o n s ,  p r o v i d e d  d a t a  f o r  f u r t h e r  c o m p u t a t i o n s  
t o  d e t e r m i n e  w h e t h e r  t h e  p h o n a t i o n  p e r i o d  was s i g n i f i c a n t l y  
a l t e r e d  b y  t h e  e x p e r i m e n t a l  v a r i a b l e s .
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F o u r t e e n  o f  t h e  t w e n t y  s p e c t r o g r a m s  made o f  t h e  
s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  
s o m e s t h e t l c  f e e d b a c k  was d i s r u p t e d  c o n t a i n e d  100  p e r  c e n t  
a b d u c t e d  s y l l a b l e s .  The m e t h o d  u t i l i z e d  i n  c o m p u t i n g  t h e  
p h o n a t i o n  m e a s u r e m e n t s  o f  t h e s e  s a m p l e s  was  t h e  same a s  
d e s c r i b e d  a b o v e .
a .  R e l i a b i l i t y  o f  t h e  m e a s u r e m e n t s  o f  t h e  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s . The i n v e s t i g a t o r  i n d e p e n d e n t l y  
m e a s u r e d  t h i r t y  r a n d o m l y  s e l e c t e d  s p e c t r o g r a m s  t w i c e  t o  
o b t a i n  d a t a  t o  e v a l u a t e  t h e  r e l i a b i l i t y  o f  t h e  p e r c e n t a g e  o f  
a b d u c t e d  s y l l a b l e  a s s e s s m e n t s .  T h e r e  was a t e n  m o n th  p e r i o d  
b e t w e e n  t h e  f i r s t  a n d  s e c o n d  m e a s u r e m e n t s .  The P e a r s o n  
P r o d u c t  Moment C o r r e l a t i o n  f o r m u l a  ( 1 8 ,  1 39 )  was  u t i l i z e d
t o  co m p are  t h e  a s s e s s m e n t s .  The r  o f  . 7 4  i n d i c a t e d  t h a t  
t h e r e  was a h i g h  c o r r e l a t i o n  b e t w e e n  t h e  v a l u a t i o n s .  The 
a v e r a g e  d i f f e r e n c e  b e t w e e n  t h e  f i r s t  a n d  s e c o n d  m e a s u r e ­
m e n t s  was  1 1 . 1 0  p e r  c e n t .
b .  V a l i d i t y  o f  t h e  m e a s u r e m e n t s  o f  t h e  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s . When t h e  i n i t i a l  m e a s u r e m e n t s  w e r e  
m a d e ,  t h e  i n v e s t i g a t o r  a n d  a n o t h e r  o b s e r v e r  c a l c u l a t e d  
t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  p r e s e n t  on  t h i r t y
o f  t h e  s p e c t r o g r a m s  w h i c h  w e r e  s e l e c t e d  a t  r a n d o m .  T h i s  
o b s e r v a t i o n  r e p r e s e n t e d  t h e  n u m b e r  o f  s y l l a b l e s  i n  w h i c h  
a b d u c t i o n  o c c u r r e d  i n  r e l a t i o n  t o  t h e  t o t a l  n u m b er  o f
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e x p e c t e d  s y l l a b l e s .  The P e a r s o n  r  C lS ,  1 3 9 )  c o m p u te d  t o  
co m p a re  t h e s e  m e a s u r e m e n t s  was  . 9 2 .  An a v e r a g e  d i f f e r e n c e  
o f  . 5 8  p e r  c e n t  was  c a l c u l a t e d  f o r  t h e  tw o  p e r s o n s '  
a s s e s s m e n t s .
c , R e l i a b i l i t y  o f  t h e  m e a s u r e m e n t s  o f  t h e  d u r a t i o n  
o f  t h e  p h o n a t e d  p o r t i o n  o f  t h e  s y l l a b l e s . R e l i a b i l i t y
o f  t h e  m e a s u r e m e n t s  o f  t h e  d u r a t i o n  o f  p h o n a t i o n  was 
d e t e r m i n e d  b y  c o m p a r i n g  tw o  i n d e p e n d e n t  m e a s u r e m e n t s  o f  
t h i r t y  r a n d o m l y  s e l e c t e d  d i a d o c h o k l n e t i c  s y l l a b l e s .  The 
i n v e s t i g a t o r  made t h e  f i r s t  c a l c u l a t i o n s  i m m e d i a t e l y  a f t e r  
t h e  d a t a  w as  c o l l e c t e d  a n d  t h e  s e c o n d  t e n  m o n t h s  l a t e r .
The r  o f  . 7 6 ,  r e s u l t i n g  w hen  a P e a r s o n  c o r r e l a t i o n  
c o e f f i c i e n t  ( 1 8 ,  1 3 9 )  was  c o m p u t e d ,  i n d i c a t e d  t h a t  t h e r e  
w as  a m a r k e d  r e l a t i o n s h i p  b e t w e e n  t h e  tw o  a s s e s s m e n t s .
The a v e r a g e  d i f f e r e n c e  b e t w e e n  t h e  s i x t y  v a l u e s  was
1 1 . 0 4  p e r  c e n t .
d .  V a l i d i t y  o f  t h e  m e a s u r e m e n t s  o f  t h e  d u r a t i o n  o f  
t h e  p h o n a t e d  p o r t i o n  o f  t h e  s y l l a b l e s . When b e g i n n i n g  t o  
a n a l y z e  t h e  e x p e r i m e n t a l  d a t a ,  t h i r t y  s y l l a b l e s ,  s e l e c t e d  
a t  r a n d o m  f r o m  t h e  s p e c t r o g r a m s  c o n t a i n i n g  100  p e r  c e n t  
a b d u c t i o n ,  w e r e  m e a s u r e d  i n d e p e n d e n t l y  b y  t h e  i n v e s t i g a t o r  
a n d  a n o t h e r  o b s e r v e r .  The p e r c e n t a g e  o f  p h o n a t i o n  t i m e  i n  
p r o p o r t i o n  t o  t h e  t o t a l  t i m e  r e q u i r e d  t o  u t t e r  e a c h  
s y l l a b l e  was  t h e n  c a l c u l a t e d .  T h e r e  was  a h i g h  c o r r e l a ­
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t i o n  ( 1 8 ,  13S) b e t w e e n  t h e  tw o  p e r s o n s 1 o b s e r v a t i o n s  
( r  = . 8 9 ) .  The a v e r a g e  d i f f e r e n c e  b e t w e e n  t h e  a s s e s s m e n t s  
was 4 . 4 2  p e r  c e n t .
4 .  A n a l y s i s  o f  P i t c h
S i n c e  one o f  t h e  p u r p o s e s  o f  t h i s  i n v e s t i g a t i o n  was 
t o  a s s e s s  t h e  e f f e c t  o f  v a r i a t i o n s  o f  p i t c h  u p o n  v o c a l  
f o l d  d i a d o c h o k i n e s i s ,  i t  was c o n s i d e r e d  n e c e s s a r y  t o  
a n a l y z e  t h e  t a p e  r e c o r d e d  u t t e r a n c e s  so  t h a t  t h e  mean 
p i t c h  o f  t h e  s a m p l e s ,  e x p r e s s e d  i n  c y c l e s  p e r  s e c o n d ,  
c o u l d  b e  r e p o r t e d .  The v o c a l i z a t i o n s  w e re  p l a y e d  t h r o u g h  
t h e  t a p e  r e c o r d e r  a n d  s p e a k e r  w h i l e  t h e  o u t p u t  o f  a  b e a t  
f r e q u e n c y  a u d i o - g e n e r a t o r  was  f 'ed  i n t o  a s e c o n d  s p e a k e r .  
T h e s e  p r o c e d u r e s  a l l o w e d  t h e  e x p e r i m e n t e r  t o  l i s t e n  t o  t h e  
r e c o r d e d  s a m p l e s  w h i l e  a t t e m p t i n g  t o  m a t c h  t h e  p e r s o n ' s  
p i t c h  w i t h  p u r e  t o n e s  p r o d u c e d  b y  t h e  a u d i o - g e n e r a t o r .  
P i t c h  o b s e r v a t i o n s  w e r e  o b t a i n e d  f o r  t h e  s u b j e c t s '  t h r e e  
t r i a l s  o f  e a c h  e x p e r i m e n t a l  c o n d i t i o n .  T h e s e  o b s e r v a t i o n s  
w ere  a v e r a g e d  t o  y i e l d  a s u b j e c t ' s  mean p i t c h  p e r  
e x p e r i m e n t a l  t r e a t m e n t .  T hen  p i t c h  m eans  w e re  co m p u te d  
b y  a v e r a g i n g  t h e  s u b j e c t  m eans  f o r  e a c h  e x p e r i m e n t a l  
c o n d i t i o n .
a .  R e l i a b i l i t y  o f  t h e  m a t c h i n g  p r o c e d u r e . To 
m e a s u r e  t h e  r e l i a b i l i t y  o f  t h e  e x p e r i m e n t e r ' s  p i t c h
e s t i m a t e s  - u t i l i z i n g  t h e  m a t c h i n g  m e t h o d ,  two i n d e p e n d e n t  
a s s e s s m e n t s  w e re  made o f  t h e  p i t c h  o f  t h i r t y - t h r e e  t a p e d  
s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .  The P e a r s o n  (jL8, 1 39 )  
r  o f  , 9 9 ,  c o m p u te d  b y  c o m p a r i n g  t h e s e  m e a s u r e m e n t s ,  
r e v e a l e d  t h a t  t h e  i n v e s t i g a t o r  was h i g h l y  c o n s i s t e n t  I n  
e s t i m a t i n g  t h e  p i t c h e s  o f  t h e  p h o n a t i o n s .  The a v e r a g e  
d i f f e r e n c e  b e t w e e n  t h e  f i r s t  an d  s e c o n d  a s s e s s m e n t s  was
2 . 4  c y c l e s  p e r  s e c o n d .
b .  V a l i d i t y  o f  t h e  p i t c h  m e a s u r e m e n t s . To e s t a b l i s h  
t h e  v a l i d i t y  o f  t h e  m a t c h i n g  p r o c e d u r e ,  t h i r t y  s a m p l e s  
w e r e  s u b m i t t e d  t o  a n a l y s i s  u t i l i z i n g  t h e  Kay S o n o - G r a p h .  
T h i s  i n s t r u m e n t ,  e q u i p p e d  w i t h  a h a r m o n i c  wave g e n e r a t o r  
f e d  b y  a  500 c y c l e  p e r  s e c o n d  t o n e ,  p e r m i t t e d  s p e c t r u m  
a n a l y s i s  t o  b e  p e r f o r m e d  o n  t h e  t h i r t y  s p e c t r o g r a m s  (S e e  
C a l i b r a t i o n  o f  S o n o - G r a p h ) . The r e s u l t i n g  f u n d a m e n t a l  
f r e q u e n c y  f o r  e a c h  s a m p l e ,  e x p r e s s e d  i n  c y c l e s  p e r  
s e c o n d ,  was  c o m p a r e d  w i t h  t h e  t h i r t y  v a l u e s  f o u n d  b y  t h e  
m a t c h i n g  p r o c e d u r e  u s i n g  t h e  P e a r s o n  P r o d u c t  Moment 
C o r r e l a t i o n  f o r m u l a  ( 1 8 ,  1 3 9 )  . The r e s u l t s  o f  t h i s  
c o m p u t a t i o n  ( r  = . 9 8 )  i n d i c a t e d  t h a t  t h e  m a t c h i n g  m e th o d  
was  a v a l i d  way t o  m e a s u r e  t h e  p i t c h  o f  t h e  s a m p l e s .
The a v e r a g e  d i f f e r e n c e  b e t w e e n  t h e  r e s u l t s  o f  t h e  two 
p r o c e d u r e s  was  17 c y c l e s  p e r  s e c o n d .
CHAPTER IV
RESULTS
The p u r p o s e  o f  t h e  p r e s e n t  I n v e s t i g a t i o n  was t o  
s t u d y  t h e  n a t u r e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  u t i l i z i n g  
r e p e t i t i v e  p r o d u c t i o n s  o f  t h e  s y l l a b l e  [hA] a n d  t h e  
e f f e c t s  o f  p i t c h  a n d  I n t e n s i t y  a n d  o f  a g i n g  u p o n  t h e  r a t e ,  
p e r i o d i c i t y ,  a n d  p a t t e r n  o f  t h i s  p h o n a t o r y  t a s k .  P r o c e d u r e s  
f o l l o w e d  I n  s e l e c t i n g  s u b j e c t s  a n d  i n  c o l l e c t i n g  t h e  d a t a  
w e r e  d e s c r i b e d  i n  C h a p t e r  I I I .
P r i m a r y  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  d a t a  w e r e  
o b t a i n e d  r e g a r d i n g  t h e  n a t u r e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  
a n d  t h e  e f f e c t s  o f  v a r i a t i o n s  i n  p i t c h  a n d  I n t e n s i t y  a n d  
o f  a g i n g  u p o n  t h e  p h o n a t o r y  t a s k .  G r a p h i c  l e v e l  t r a c i n g s  
a n d  s p e c t r o g r a m s  o f  t h e  d l a d o c h o k l n e t i c  s a m p l e s  w e re  
a n a l y z e d  t o  s e c u r e  t h i s  i n f o r m a t i o n .  S e c o n d a r y  d a t a ,  p i t c h  
a n d  i n t e n s i t y  a s s e s s m e n t s ,  w e r e  a l s o  p r o c u r e d  f r o m  t h e s e  
g r a p h i c  r e p r e s e n t a t i o n s .  The n u m e r i c a l  r e s u l t s  w e re  
r o u n d e d  t o  t h e  n e a r e s t  h u n d r e d t h .
H y p o t h e s e s  f o r m u l a t e d  r e l a t i v e  t o  t h e  p u r p o s e  o f  
t h e  s t u d y  w e r e  p r e s e n t e d  i n  C h a p t e r  I I .  T he  m e t h o d s  o f  
a n a l y z i n g  t h e  d a t a  t o  t e s t  t h e s e  h y p o t h e s e s  a n d  t h e  r e s u l t s  
o f  t h e  t e s t s  a r e  r e p o r t e d  b e l o w .
I n  m o s t  I n s t a n c e s  p a r a m e t r i c  m e t h o d s  w e r e  e m p l o y e d
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t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  o f  t h e  r e s u l t s .  H o w e v e r ,  
n o n - p a r a m e t r i c  p r o c e d u r e s  w e r e  u s e d  w h en  m e a s u r e m e n t s  
w e r e  n o t  c o n s i d e r e d  a d e q u a t e  t o  s a t i s f y  t h e  a s s u m p t i o n s  
i m p l i c i t  i n  p a r a m e t r i c  m e t h o d o l o g y .
To b a l a n c e  t h e  p r o b a b i l i t y  o f  m a k i n g  e i t h e r  a  Type 
I  o r  a Type  I I  e r r o r ,  t h e  5 p e r  c e n t  l e v e l  o f  c o n f i d e n c e  
was  u s e d  t o  d e n o t e  s t a t i s t i c a l  s i g n i f i c a n c e .  A l l  
p r o p o r t i o n a l  s t a t i s t i c s  w e r e  t e s t e d  a g a i n s t  a n  a r c s i n  
t r a n s f o r m a t i o n  o f  t h e  a b s o l u t e  s c o r e s  t o  c h e c k  t h e i r  
v a l i d i t y  (_£7, 4 4 8 ) .  S i n c e  t h e  a b s o l u t e  s c o r e s  w e r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  t r a n s f o r m e d  s c o r e s ,  o n l y  
t h e  p r o p o r t i o n a l  s t a t i s t i c s  a r e  r e p o r t e d .
A. PRIMARY DATA
1 .  N a t u r e  o f  V o c a l  F o l d  D i a d o c h o k i n e s i s
a * E f f e c t  o f  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k  u p o n  
v o c a l  f o l d  d i a d o c h o k i n e s i s . The  i n v e s t i g a t o r  m e a s u r e d  t h e  
r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  ( l )  w h e n  t h e  f o r t y  y o u n g  a d u l t  s u b j e c t s  p h o n a t e d  
t h e  t a s k  a t  c o m f o r t a b l e  p i t c h  a n d  I n t e n s i t y  l e v e l s ,  ( 2 )  
w h e n  t h e y  u t i l i z e d  a  c o m f o r t a b l e  p i t c h  l e v e l ,  c o n t r o l l e d  
i n t e n s i t y ,  a n d  w e r e  p r e s e n t e d  w i t h  b i n a u r a l  m a s k i n g  n o i s e  
t o  d i s r u p t  a u d i t o r y  f e e d b a c k ,  a n d  ( 3 )  w hen  t h e y  u s e d  a  
c o m f o r t a b l e  p i t c h  l e v e l  b u t  c o n t r o l l e d  i n t e n s i t y .  Mean
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i n t e n s i t y  v a l u e s ,  w h i c h  i n d i c a t e d  t h a t  i n t e n s i t y  was 
u s u a l l y  m a i n t a i n e d  w i t h i n  t h e  l i m i t s  s e t  f o r  c o n d i t i o n s  
( 2 )  a n d  ( 3 ) ,  a r e  p r e s e n t e d  i n  A p p e n d i x  B .
1 .  R a t e . To p r o v i d e  f o r  c o m p a r i s o n s  o f  o b t a i n e d  
r a t e s  o f  s y l l a b l e  r e p e t i t i o n  r e l a t i v e  t o  t h e  t h r e e  
t r e a t m e n t s ,  t h e  r a t e s  o f  t h e  p e r f o r m a n c e s  o f  f o r t y  y o u n g  
a d u l t  s u b j e c t s  a r e  show n i n  F i g u r e  1 .  A t r e a t m e n t - b y -  
s u b j e c t  a n a l y s i s  o f  v a r i a n c e  d e s i g n  (j29,  1 5 6 )  w as  u s e d  
t o  e v a l u a t e  d i f f e r e n c e s  i n  r a t e  among t h e  t r e a t m e n t s  
w h i c h  w e r e  d e s i g n e d  t o  d e t e r m i n e  t h e  e f f e c t s  o f  t h e  
d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k .  T h e s e  r e s u l t s  a r e  
s u m m a r i z e d  i n  T a b l e  I .  I n s p e c t i o n  o f  t h e s e  d a t a  r e v e a l s  
a n  F r a t i o  w h i c h  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  .01  
l e v e l .
S i n c e  t h e  F r a t i o  w as  s i g n i f i c a n t ,  t - t e s t s  o f  
p a i r e d  o b s e r v a t i o n s  ( 2 7 ,  1 0 8 )  w e r e  c o m p u t e d  t o  d i s c o v e r  
w h i c h  o f  t h e  I n d i v i d u a l  t r e a t m e n t  m e a n s  w e r e  d i f f e r e n t .
The  r e s u l t s  o f  t h e s e  c a l c u l a t i o n s  a r e  p r e s e n t e d  I n  T a b l e
I I .  I t  c a n  b e  s e e n  f r o m  t h e  c o m p u t e d  t  i n  e a c h  c a s e  t h a t  
t h e  m ean  r a t e s  f o r  t h e  m a s k i n g  t r e a t m e n t  w e r e  s i g n i f i c a n t l y  
s l o w e r  a t  t h e  . 0 1  l e v e l  t h a n  t h e  m ean  r a t e s  f o r  t h e  o t h e r  
t r e a t m e n t s .  M o r e o v e r ,  t h e  s u b j e c t s '  a t t e m p t  t o  c o n t r o l  
I n t e n s i t y  w as  n o t  f o u n d  t o  s i g n i f i c a n t l y  a f f e c t  t h e  r a t e s  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s . I t  w as  c o n c l u d e d  f r o m
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Q  C o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  (M ean  = 5 . 4 5 )
□  C o m f o r t a b l e  p i t c h ,  c o n t r o l l e d
i n t e n s i t y ,  a n d  a u d i t o r y  m a s k i n g  (M ean  =* 4 . 7 7 )
C o m f o r t a b l e  p i t c h  a n d  c o n t r o l l e d  
i n t e n s i t y  (M ean  = 5 . 5 5 )
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DIADOCHOKINETIC RATES
F i g u r e  1 .  R a t e s  ( p e r  s e c o n d )  w h e n  v o c a l  f o l d  d i a d o c h o -  
k i n e s i s  w as  p r o d u c e d  b y  f o r t y  y o u n g  a d u l t  women t o  
e v a l u a t e  t h e  e f f e c t  o f  d i s r u p t i n g  a u d i t o r y  f e e d b a c k ,
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TABLE I
SUMMARY OF AW ANALYSIS OF VARIANCE EVALUATING THE EFFECT 
OF DISRUPTING AUDITORY FEEDBACK ON THE RATE OF VOCAL 
FOLD DIADOCHOKINESIS WHEN THE TASK WAS PERFORMED 
BY FORTY YOUNG ADULT FEMALES UNDER CONDITIONS 
OF ( 1 )  COMFORTABLE PITCH AND INTENSITY,
( 2 )  COMFORTABLE PITCH, CONTROLLED 
INTENSITY, AND AUDITORY MASK­
ING, AND ( 3 )  COMFORTABLE 
PITCH AND CONTROLLED 
INTENSITY
SOURCE d f  ms F
S u b j e c t s 39 1 . 4 2
T r e a t m e n t s 2 5 . 5 2 1 6 . 4 9 *
E r r o r 78 .3 3
T o t a l 119
* S i g n I f i c a n t  a t  t h e  . 0 1  l e v e l  ^  { Q l )  2 78
— 4 • 9 7 )  .
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TABLE II
SUMMARY OP THE t -TESTS  EVALUATING THE EFFECT OF 
DISRUPTING AUDITORY FEEDBACK ON THE RATE 
OF VOCAL FOLD DIADOCHOKINESIS AS 
PRODUCED BY FORTY YOUNG 
ADULT WOMEN
TREATMENTS BEING COMPARED t
C o m f o r t a b l e p i t c h  a n d  i n t e n s i t y
v e r s u s 1 . 0 4
C o m f o r t a b l e
i n t e n s i t y
p i t c h  a n d  c o n t r o l l e d
C o m f o r t a b l e p i t c h  a n d  i n t e n s i t y
v e r s u s - 4  .33":'"
C o m f o r t a b l e p i t c h ,  c o n t r o l l e d
i n t e n s i t y , an d  a u d i t o r y  m a s k i n g
C o m f o r t a b l e p i t c h  a n d  c o n t r o l l e d
i n t e n s i t y
v e r s u s - 4 . 3 3
C o m f o r t a b l e p i t c h ,  c o n t r o l l e d
i n t e n s i t y , a n d  a u d i t o r y  m a s k i n g
S i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  ( t  ( . o i )  , 39 = 2 . 0 3 ) .
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t h e s e  r e s u l t s  t h a t  t h e  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k  
p r o d u c e d  s i g n i f i c a n t  r e d u c t i o n s  i n  t h e  r a t e  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s .
2 .  P e r i o d i c i t y . T h e  p e r i o d i c i t y  v a l u e s  f o r  t h e  
f o r t y  y o u n g  a d u l t  s u b j e c t s 1 p e r f o r m a n c e s  o f  t h e  t h r e e  
e x p e r i m e n t a l  t r e a t m e n t s  d e s i g n e d  t o  t e s t  t h e  r o l e  o f  
a u d i t o r y  f e e d b a c k  d u r i n g  v o c a l  f o l d  d i a d o c h o k i n e s i s  a r e  
f o u n d  i n  F i g u r e  2 .  D i f f e r e n c e s  i n  t h e  d a t a  w e r e  e v a l u a t e d  
b y  a  t r e a t m e n t - b y - s u b j e c t  a n a l y s i s  o f  v a r i a n c e  d e s i g n  ( 2 9 ,  
1 5 6 ) .  I n  T a b l e  I I I  i s  show n t h e  r e s u l t  o f  t h i s  s t a t i s t i c a l  
a n a l y s i s .  The  F r a t i o  f a i l e d  t o  a p p r o a c h  s i g n i f i c a n c e .  On 
t h e  b a s i s  o f  t h i s  v a l u e ,  i t  w as  i n f e r r e d  t h a t  t h e  
p e r i o d i c i t y  o f  t h e  p h o n a t o r y  t a s k  w as  n o t  a f f e c t e d  b y  
d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k .
3 .  P a t t e r n
( a . )  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s . S i n c e  
c o n t r o l l i n g  i n t e n s i t y  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  e i t h e r  
t h e  r a t e  o r  t h e  p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  
( S e e  T a b l e s  I I  a n d  I I I ) ,  t h e  e f f e c t  o f  d i s r u p t i n g  
a u d i t o r y  f e e d b a c k  o n  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  
w a s  e v a l u a t e d  b y  c o m p a r i n g  o n l y  t h e  c o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  an d  t h e  m a s k i n g  s a m p l e s  p r o d u c e d  b y  t h e  f o r t y  
y o u n g  a d u l t  s u b j e c t s .  I n  F i g u r e  3 a r e  shown t h e  p e r c e n t a g e s
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C o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  (Mean = 1 . 7 5 )
C o m f o r t a b l e  p i t c h  a n d  
c o n t r o l l e d  i n t e n s i t y  (Mean = 
1 . 5 0 )
i
C o m f o r t a b l e  p i t c h ,  c o n t r o l l e d  
i n t e n s i t y ,  a n d  a u d i t o r y  
m a s k i n g  (Mean = 1 . 7 8 )
PERIODICITY ( P e r  s e c o n d )
F i g u r e  2 .  P e r i o d i c i t y  v a l u e s  when  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  w as  p r o d u c e d  b y  f o r t y  y o u n g  a d u l t  women t o  
e v a l u a t e  t h e  e f f e c t  o f  d i s r u p t i n g  a u d i t o r y  f e e d b a c k ,
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TABLE I I I
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECT OP 
DISRUPTING AUDITORY FEEDBACK ON PERIODICITY OF VOCAL FOLD 
DIADOCHOKINESIS WHEN THE TASK WAS PERFORMED BY FORTY 
YOUNG ADULT FEMALES UNDER CONDITIONS OF (1 )  
COMFORTABLE PITCH AND INTENSITY, ( 2 )  COM­
FORTABLE PITCH, CONTROLLED INTENSITY,
AND AUDITORY MASKING, AND ( 3 )
COMFORTABLE PITCH AND 
CONTROLLED INTENSITY
SOURCE d f ms F
S u b j e c t s 39 .9 1
T r e a t m e n t s 2 . 9 2 1 . 4 2
E r r o r 78 .6 5
T o t a l 119
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|~] C o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y
WA C o m f o r t a b l e  p i t c h ,  c o n t r o l l e d  i n t e n s i t y ,  
a n d  a u d i t o r y  m a s k i n g  >
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PERCENTAGE OP ABDUCTED SYLLABLES
F i g u r e  3 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h e n  v o c a l  f o l d  
d i a d o c h o k i n e s i s  w as  p r o d u c e d  b y  f o r t y  y o u n g  a d u l t  women 
t o  e v a l u a t e  t h e  e f f e c t  o f  d i s r u p t i n g  a u d i t o r y  f e e d b a c k .
o f  a b d u c t e d  s y l l a b l e s  o c c u r r i n g  d u r i n g  t h e s e  e x p e r i m e n t a l  
c o n d i t i o n s .  The t - t e s t  o f  p a i r e d  o b s e r v a t i o n s  ( 2 7 ,  1 0 8 )  
w a s  u s e d  t o  e v a l u a t e  d i f f e r e n c e s  b e t w e e n  e a c h  s u b j e c t ' s  
p e r c e n t a g e  a s  c a l c u l a t e d  f o r  t h e  tw o  t r e a t m e n t s .  T h i s  
s t a t i s t i c ,  r e p o r t e d  i n  T a b l e  I V ,  was  n o t  f o u n d  t o  b e  
s i g n i f i c a n t . The t  v a l u e  made i t  a p p a r e n t  t h a t  t h e  
p e r c e n t a g e  o f  s y l l a b l e s  f o r  w h i c h  v o c a l  f o l d  a b d u c t i o n  
o c c u r r e d  w as  n o t  a f f e c t e d  b y  d i s r u p t i o n  o f  a u d i t o r y  
f e e d b a c k .
( b . )  P e r c e n t a g e  o f  p h o n a t i o n  t i m e . Some o f  t h e  
c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  a n d  m a s k i n g  s a m p l e s  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  p e r f o r m e d  b y  t h e  young  a d u l t  
s u b j e c t s  w e r e  u s e d  t o  o b t a i n  d a t a  r e g a r d i n g  d i f f e r e n c e s  
i n  t h e  p e r c e n t a g e  o f  p h o n a t i o n  t i m e  a s s o c i a t e d  w i t h  
d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k .  M e a s u r e m e n t s  o f  t h e  
p e r c e n t a g e  o f  p h o n a t i o n  t i m e  f o r  t h e  c o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y  c o n d i t i o n  w e r e  made o f  t h e  e i g h t  s a m p l e s  
h a v i n g  100  p e r  c e n t  a b d u c t e d  s y l l a b l e s .  E i g h t  s a m p l e s  i n  
w h i c h  100  p e r  c e n t  a b d u c t e d  s y l l a b l e s  w e r e  o b s e r v e d  w e r e  
r a n d o m l y  s e l e c t e d  t o  o b t a i n  p h o n a t i o n  t i m e  m e a s u r e m e n t s  
f o r  t h e  m a s k i n g  t r e a t m e n t .  T he  p e r c e n t a g e s  o f  p h o n a t i o n  
t i m e  a r e  p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  4 .  The t  t e s t  
f o r  d i f f e r e n c e s  b e t w e e n  t h e  m ean s  o f  s m a l l  i n d e p e n d e n t  
s a m p l e s  (_18, 2 2 4 )  was  e m p lo y e d  t o  e v a l u a t e  t h e  s i g n i f i -
5V
TABLE IV
SUMMARY OP THE t -T E S T  EVALUATING THE EFFECT OF DISRUPTING 
AUDITORY FEEDBACK ON THE PERCENTAGE OF ABDUCTED 
SYLLABLES WHEN VOCAL FOLD DIADOCHOKINESIS WAS 
PRODUCED BY FORTY YOUNG ADULT WOMEN
TREATMENTS BEING COMPARED t
C o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y  
v e r s u s  
C o m f o r t a b l e  p i t c h ,  
c o n t r o l l e d  i n t e n s i t y ,  
a n d  a u d i t o r y  m a s k i n g
.3 4
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□ Com fortable p it c h  and in t e n s i t y
VA Com fortable p i t c h ,  c o n tr o lle d  in t e n s i t y ,  
and a u d itory  masking
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TIME
F i g u r e  4 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w h e n  v o c a l  f o l d
d i a d o c h o k i n e s i s  w as  p r o d u c e d  b y  ( 1 )  e i g h t  y o u n g  a d u l t  
women u s i n g  a  c o m f o r t a b l e  p i t c h  a n d  I n t e n s i t y  l e v e l  a n d  
( 2 )  e i g h t  y o u n g  a d u l t  women u s i n g  a  c o m f o r t a b l e  p i t c h  
l e v e l ,  b u t  c o n t r o l l i n g  I n t e n s i t y  w h i l e  a u d i t o r y  m a s k i n g  
w as  p r e s e n t e d  t o  d i s r u p t  a u d i t o r y  f e e d b a c k .
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c a n c e  o f  t h e s e  d a t a .  The m ean s  a n d  s t a n d a r d  d e v i a t i o n s  o f  
t h e  o b s e r v a t i o n s  a n d  t h e  t  v a l u e  a r e  s u m m a r i z e d  i n  T a b l e  
V. The t  i n d i c a t e d  t h a t  t h e r e  w e r e  no  s i g n i f i c a n t  
d i f f e r e n c e s  i n  p h o n a t i o n  t i m e  w h e n  m a s k i n g  w as  a n d  was  n o t  
p r e s e n t e d .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e ,  t h e r e f o r e ,  was 
n o t  c h a n g e d  when a u d i t o r y  f e e d b a c k  w as  d i s r u p t e d .
b . E f f e c t  o f  d i s r u p t i n g  l a r y n g e a l  s o m e s t h e t l c  
f e e d b a c k  u p o n  v o c a l  f o l d  d i a d o c h o k i n e s i s . H a t e ,  p e r i o d i c i t y ,  
a n d  p a t t e r n  m e a s u r e m e n t s  o f  s a m p l e s  o f  t h e  p h o n a t o r y  t a s k ,  
r e c o r d e d  b e f o r e  a n d  a f t e r  t e n  s u b j e c t s  u n d e r w e n t  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x ,  w e r e  u t i l i z e d  f o r  t h e  
f o l l o w i n g  s t a t i s t i c a l  a n a l y s e s .  The p h o n a t o r y  t a s k  was 
p e r f o r m e d  a t  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l s .  The 
p i t c h  a n d  i n t e n s i t y  d a t a  f o r  e a c h  s u b j e c t  a n d  s e c o n d a r y  
i n f o r m a t i o n  r e f e r a b l e  t o  t h e s e  v a r i a b l e s  a r e  f o u n d  on 
p a g e s  1 0 1 - 1 0 6 .
1 .  R a t e . I n  F i g u r e  5 a r e  show n t h e  r a t e s  a s  v o c a l
f o l d  d i a d o c h o k i n e s i s  w as  p e r f o r m e d  b y  t e n  s u b j e c t s  b e f o r e
a n d  a f t e r  l a r y n g e a l  s o m e s t h e t l c  f e e d b a c k  w as  d i s r u p t e d .
The d i f f e r e n c e s  i n  t h e  r a t e s  w e r e  e v a l u a t e d  b y  a  t - t e s t  
o f  p a i r e d  o b s e r v a t i o n s  ( 2V,  1 0 8 ) .  T h i s  s t a t i s t i c a l  
p r o c e d u r e  was  c h o s e n  b e c a u s e  t h e  I n d i v i d u a l s  s e r v e d  as  
t h e i r  own c o n t r o l s  I n  t h e  e x p e r i m e n t .  The s t a t i s t i c a l
r e s u l t  i s  r e p o r t e d  I n  T a b l e  V I .  The t  v a l u e  f a i l e d  t o
60
TABLE V
SUMMARY OP THE MEANS, STANDARD DEVIATIONS, AND t-T E S T  EVAL­
UATING THE EFFECT OF DISRUPTING AUDITORY FEEDBACK UPON 
THE PERCENTAGE OF PHONATION TIME WHEN VOCAL FOLD 
DIADOCHOKINESIS WAS PRODUCED BY (1 )  EIGHT YOUNG 
ADULT WOMEN USING A COMFORTABLE PITCH AND 
INTENSITY LEVEL, AND ( 2 )  EIGHT YOUNG 
ADULT WOMEN USING A COMFORTABLE 
PITCH LEVEL, BUT CONTROLLING 
INTENSITY WHILE AUDITORY 
MASKING WAS PRESENTED
TREATMENTS MEAN STANDARD
DEVIATION
t
( 1 )  5 2 . 3 1  8 . 9 4
- . 2 6
( 2 )  5 3 .7 4  1 2 . 6 0
NU
MB
ER
 
OF 
SU
B
JE
C
TS
61
□ B e f o r e  a n e s t h e t i z a t i o n
A f t e r  a n e s t h e t i z a t i o n
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DIADOCHOKINETIC RATES
F i g u r e  5 .  R a t e s  ( p e r  s e c o n d )  w h en  t e n  s u b j e c t s  p r o d u c e d  
v o c a l  f o l d  d i a d o c h o k i n e s i s  a t  a  c o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  l e v e l  b e f o r e  a n d  a f t e r  a n e s t h e t i z a t i o n  
d i s r u p t e d  l a r y n g e a l  s o m e s t h e t l c  f e e d b a c k .
62
TABLE VI
SUMMARY OP THE t  VALUES RESULTING PROM COMPARISONS OP 
RATE, PERIODICITY, AND PERCENTAGE OP ABDUCTED 
SYLLABLE MEASUREMENTS WHEN TEN SUBJECTS 
PRODUCED VOCAL FOLD DIADOCHOKINESIS 
USING A COMFORTABLE PITCH AND 
INTENSITY LEVEL BEFORE AND 
AFTER ANESTHETIZATION 
DISRUPTED LARYNGEAL 
SOMESTHETIC 
FEEDBACK
MEASUREMENT
R a te  - . 3 0
P e r i o d i c i t y  .8 0
P e r c e n t a g e  o f
a b d u c t e d  s y l l a b l e s  .9 8
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y i e l d  s i g n i f i c a n c e . T h e r e f o r e , i t  w as c o n c l u d e d  t h a t  r a t e  
o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w as n o t  c h a n g e d  w hen  
l a r y n g e a l  s o m e s t h e t l c  f e e d b a c k  w as d i s r u p t e d .
2 .  P e r i o d i c i t y . The p e r i o d i c i t y  v a l u e s  o b s e r v e d  
f o r  t h e  e x p e r i m e n t a l  t r i a l s  b e f o r e  a n d  a f t e r  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x  a r e  p r e s e n t e d  f o r  i n s p e c t i o n  
i n  F i g u r e  6 .  A g a i n ,  t h e  t - t e s t  o f  p a i r e d  o b s e r v a t i o n s  ( 2 7 ,  
1 0 8 )  w as  u t i l i z e d  i n  t e s t i n g  t h e  s i g n i f i c a n c e  o f  
d i f f e r e n c e s  b e t w e e n  t h e  v a l u e s .
I n  T a b l e  V I ,  p a g e  6 2 ,  a r e  show n t h e  r e s u l t s  o f  t h e  
t - t e s t .  The t  d i d  n o t  o b t a i n  s i g n i f i c a n c e .  P e r i o d i c i t y  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  w as  n o t  c h a n g e d  due  t o  
d i s r u p t i o n s  o f  l a r y n g e a l  s o m e s t h e t l c  f e e d b a c k .
3 .  P a t t e r n
( a , )  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s . T he 
p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  w hen  t h e  t e n  s u b j e c t s  
p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  
l a r y n g e a l  a n e s t h e t i z a t i o n  w e re  c a l c u l a t e d .  G r a p h i c  
i l l u s t r a t i o n  o f  t h e s e  p e r c e n t a g e s  I s  p r e s e n t e d  i n  F i g u r e  
7 .  The t - t e s t  o f  p a i r e d  o b s e r v a t i o n s  ( 2 7 ,  1 0 8 )  w as  
u t i l i z e d  t o  c o m p a re  t h e s e  v a l u e s .  I n  T a b l e  V I ,  p a g e  6 2 ,  
t h e  i n s i g n i f i c a n t  r e s u l t  I s  r e p o r t e d .  T h i s  s t a t i s t i c  
d e m o n s t r a t e d  t h a t  d i s r u p t i o n  o f  s o m e s t h e t l c  f e e d b a c k  d i d
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□ B e f o r e  a n e s t h e t i z a t i o n  
A f t e r  a n e s t h e t i z a t i o n
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PERIODICITY 
( P e r  s e c o n d )
F i g u r e  6 .  P e r i o d i c i t y  v a l u e s  w hen  t e n  s u b j e c t s  p r o d u c e d  
v o c a l  f o l d  d i a d o c h o k i n e s i s  a t  a  c o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  l e v e l  b e f o r e  a n d  a f t e r  a n e s t h e t i z a t i o n  d i s ­
r u p t e d  l a r y n g e a l  s o m e s t h e t l c  f e e d b a c k .
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□ B efore a n e s th e t iz a t io n
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PERCENTAGE OF ABDUCTED 
SYLLABLES
F igure 7 . P ercentage o f  abducted s y l la b le s  when te n  su b jec ts  
produced v o c a l f o ld  d ia d o ch o k in esis  at a com fortable  
p it c h  and in t e n s i t y  l e v e l  b efo re  and a f t e r  a n e s th e t iz a ­
t io n  d isru p ted  la r y n g e a l so m esth etlc  feed b ack .
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n o t  a f f e c t  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s .
( b . )  P e r c e n t a g e  o f  p h o n a t i o n  t i m e . S e v e n  o f  t h e  t e n  
s u b j e c t s  who u n d e r w e n t  l a r y n g e a l  a n e s t h e t i z a t i o n  p r o d u c e d  
s a m p le s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  w i t h  100  p e r  c e n t  
a b d u c t e d  s y l l a b l e s  b e f o r e  an d  a f t e r  t h e  e x p e r i m e n t a l  
t r e a t m e n t .  T he  p e r c e n t a g e  o f  p h o n a t i o n  t i m e  w as a s s e s s e d  
u t i l i z i n g  t h e s e  s a m p l e s .  The p e r c e n t a g e s  a r e  show n i n  
F i g u r e  8 .  S a m p le  s i z e  w as  t h e  d e t e r m i n i n g  f a c t o r  i n  
s e l e c t i n g  t h e  W i lc o x o n  m a t c h e d - p a i r s  s i g n e d - r a n k s  t e s t  ( 4 5 ,  
7 5 )  t o  c o m p a re  t h e s e  o b s e r v a t i o n s .  The W i lc o x o n  T o f  4 
w as  n o t  s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .  T h e r e f o r e ,  p h o n a t i o n  
t i m e  was n o t  a f f e c t e d  b y  a l t e r a t i o n s  i n  l a r y n g e a l  
s o m e s t h e t l c  f e e d b a c k .
2 .  E f f e c t  o f  V a r y i n g  P i t c h  a n d  I n t e n s i t y  u p o n  V o c a l  F o l d  
P i  a d o c h o k i n e  s i s
The i n v e s t i g a t o r  u t i l i z e d  t h e  p e r f o r m a n c e s  o f  
f o r t y  y o u n g  a d u l t  women t o  s t u d y  t h e  e f f e c t  o f  p i t c h  
a n d / o r  i n t e n s i t y  v a r i a t i o n s  o n  t h e  r a t e ,  p e r i o d i c i t y ,  and 
p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .  T he p e r s o n s  w e re  
i n s t r u c t e d  t o  r e g u l a t e  t h e i r  p h o n a t i o n s  a c c o r d i n g  t o  t h e  
r e q u i r e m e n t  f o r  e a c h  e x p e r i m e n t a l  c o n d i t i o n .  Shown i n  
A p p e n d ix  B a r e  t h e  m ean s  and  s t a n d a r d  d e v i a t i o n s  o f  t h e  
g r o u p ’ s p i t c h  an d  I n t e n s i t y  m e a s u r e m e n t s .  T h e s e  d a t a  
i n d i c a t e  t h a t  t h e  i n d i v i d u a l s  w e re  p h o n a t i n g  a t  t h e  p i t c h
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B efore a n e s th e t iz a t io n  
A fter  a n e s th e t iz a t io n
3
2
1
0
O  CT' _3- O
I I I I I IO IA O tr\ O IA -zt ir\ u\ v£> o
PERCENTAGE OF PHONATION 
TIME
F igure 8 . Percentage o f  phonation  tim e when seven  su b je c ts  
produced v o ca l f o ld  d ia d o ch o k in esis  a t a com fortable  
p itc h  and in te n s i ty  l e v e l  b e fo r e  and a f te r  a n e s th e t i­
z a t io n  d isru p ted  la r y n g e a l so m esth etlc  feed b ack .
□
68
a n d  i n t e n s i t y  l e v e l s  s t i p u l a t e d  b y  t h e  i n v e s t i g a t o r .
a .  R a t e . A c o m p a r i s o n  o f  t h e  g r o u p  m ean s  o f  t h e  
r a t e  m e a s u r e m e n ts  f o r  t h e  n i n e  p i t c h  a n d  i n t e n s i t y  t r e a t ­
m e n ts  c a n  b e  m ade b y  e x a m in in g  F i g u r e s  9 a n d  1 0 .  F i g u r e s  
w h ic h  i l l u s t r a t e  t h e  s u b j e c t s 1 r a t e s  o f  p e r f o r m i n g  t h e  
d i a d o c h o k i n e t i c  t a s k  d u r i n g  t h e  d i f f e r e n t  e x p e r i m e n t a l  
c o n d i t i o n s  a r e  f o u n d  i n  A p p e n d ix  A.
A t r e a t m e n t - b y - s u b j e c t  a n a l y s i s  o f  v a r i a n c e  d e s i g n  
( 2 9 ,  1 5 6 )  w as  e m p lo y e d  t o  e v a l u a t e  t h e  e f f e c t s  o f  p i t c h  
a n d  i n t e n s i t y  u p o n  r a t e  m e a s u r e m e n t s  o f  t h e  v o c a l  f o l d  
d i a d o c h o k i n e t i c  s a m p l e s .  I n  t h i s  a n a l y s i s  t h e  t h r e e  p i t c h  
c o n d i t i o n s  w e re  lo w ,  c o m f o r t a b l e ,  a n d  h i g h ,  a n d  t h e  t h r e e  
i n t e n s i t y  c o n d i t i o n s  w e r e  l o w ,  c o m f o r t a b l e ,  a n d  h i g h .  The 
f o r t y  s u b j e c t s  p e r f o r m e d  t h e  d i a d o c h o k i n e t i c  t a s k  u n d e r  
a l l  n i n e  p o s s i b l e  t r e a t m e n t  c o m b i n a t i o n s .  T a b le  V I I  
s u m m a r iz e s  t h e  r e s u l t s  o f  t h i s  a n a l y s i s .  The s i g n i f i c a n t  
( . 0 1 )  F r a t i o  f o r  t h e  t r e a t m e n t s  s u g g e s t e d  t h a t  f u r t h e r  
t e s t i n g  f o r  t h e  m a in  e f f e c t s  w as a p p r o p r i a t e .  A l s o  r e p o r t e d  
i n  T a b l e  V I I  a r e  t h e  r e s u l t s  o f  a  t r e a t m e n t - b y - t r e a t m e n t -  
b y - s u b j e c t  a n a l y s i s  ( 2 9 ,  2 3 7 )  w h ic h  show t h a t  p i t c h  e f f e c t s  
a n d  p i t c h  x  I n t e n s i t y  i n t e r a c t i o n  w e re  s i g n i f i c a n t  a t  t h e  
.0 1  l e v e l .
I n  a d d i t i o n ,  t r e a t m e n t - b y - s u b j e c t  a n a l y s e s  o f  
v a r i a n c e  ( 2 9 ,  156) w e r e  c o m p u te d  t o  d e t e r m i n e  w h e t h e r
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5 . 5
5 . 4
5 . 3
5 . 2
5 . 1
5 . 0
4 . 9
4 . 8
4 . 7
^ = Low pitch
y = Comfortable pitch
Q =  High pitch
Low C o m f o r t a b l e  H ig h
INTENSITY OP PHONATION
F i g u r e  9 .  Mean r a t e s  ( p e r  s e c o n d )  o f  v o c a l  f o ld ,  d i a d o c h o ­
k i n e s i s  a s  p e r f o r m e d  b y  f o r t y  y o u n g  a d u l t  f e m a l e s  
u n d e r  t h r e e  p i t c h  c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  o f  
v o c a l  i n t e n s i t y .
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Low intensity -
Comfortable intensity
High intensity
5 . 5
5 . 4
5 . 3
5 . 2  
5 . 1
5 . 0
4 . 9
4 . 8
4 . 7
Low C o m f o r t a b l e  H ig h
PITCH OP PHONATION
F i g u r e  1 0 .  Mean r a t e s  ( p e r  s e c o n d )  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  a s  p e r f o r m e d  by  f o r t y  y o u n g  a d u l t  f e m a l e s  
u n d e r  t h r e e  i n t e n s i t y  c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  
o f  v o c a l  p i t c h .
o '
X -
y .
o=
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TABLE VII
SUMMARY OF ANALYSES OF VARIANCE EVALUATING THE EFFECTS OF 
PITCH AND INTENSITY OF PHONATION ON RATES OF VOCAL 
FOLD DIADOCHOKINESIS AS PERFORMED BY FORTY 
YOUNG ADULT SUBJECTS
SOURCE d f  ms
T r e a t m e n t - b y - S u b j e c t
S u b j e c t s 39 3 . 8 8
T r e a t m e n t s 8 2 . 1 5 8 ,.1 5 *
E r r o r 312 .2 6
T o t a l 359
T r e a t m e n t - b y - T r e a t m e n t - b y - S u b j e c t
P i t c h 2 5 . 4 5 20 ,.6 9 * *
I n t e n s i t y 2 .4 7 1 ,.8 0
P i t c h  x  I n t e n s i t y 4 1 .3 3 5,.0 7 * * *
T o t a l 8
S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  (F  ( g ^^2
— 2 • 5 1 ) . *
S i g n i f i c a n t  a t  t h e  .01  l e v e l  (F  , n n v
= 4 . 6 0 )  . 1 ; 612
S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  (F  /
= 3 . 3 2 ) .  { 901)9  4 ’ 312
t h e r e  w e re  s i g n i f i c a n t  d i f f e r e n c e s  i n  r a t e  w hen  I n t e n s i t y  
w as  v a r i e d  a t  e a c h  p i t c h  l e v e l  a n d  w h en  p i t c h  w as a l t e r e d  
a s  t h e  t h r e e  i n t e n s i t y  l e v e l s  w e re  h e l d  c o n s t a n t .  T a b le  
V I I I  s u m m a r iz e s  t h e s e  a n a l y s e s .  I n s p e c t i o n  o f  t h i s  t a b l e  
r e v e a l s  t h a t  F r a t i o s  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  w e re  
f o u n d  f o r  t h e  h i g h  p i t c h - v a r y i n g  i n t e n s i t y ,  t h e  c o m f o r t ­
a b l e  i n t e n s i t y - v a r y i n g  p i t c h ,  a n d  t h e  h i g h  i n t e n s i t y -  
v a r y i n g  p i t c h  c o n d i t i o n s .  The lo w  p i t c h - v a r y i n g  i n t e n s i t y  
a n d  t h e  c o m f o r t a b l e  p i t c h - v a r y i n g  i n t e n s i t y  t r e a t m e n t s  
w e re  s i g n i f i c a n t  a t  t h e  .0 5  l e v e l ,  a n d  t h e  lo w  i n t e n s i t y -  
v a r y i n g  p i t c h  t r e a t m e n t s  f a i l e d  t o  y i e l d  a s t a t i s t i c a l l y  
s i g n i f i c a n t  v a l u e .
The a b o v e  s i g n i f i c a n t  a n a l y s e s  s u g g e s t e d  t h a t  i t  
w as  a p p r o p r i a t e  t o  t e s t  f o r  s i g n i f i c a n c e  b e t w e e n  p a i r s  o f  
m e a n s .  The r e s u l t s  o f  t h e  t  r a t i o s  ( 1 8 ,  2 8 5 )  c o m p u te d  f o r  
t h i s  p u r p o s e  a r e  r e p o r t e d  i n  T a b l e  IX .  C o m p a r i s o n s  o f  t h e  
f o l l o w i n g  m ean  r a t e s  w e r e  f o u n d  t o  b e  s i g n i f i c a n t  a t  t h e  
.0 1  l e v e l i  T he lo w  p i t c h - l o w  i n t e n s i t y / l o w  p i t c h - h i g h  
i n t e n s i t y  m e a n s ;  t h e  c o m f o r t a b l e  p i t c h - l o w  I n t e n s i t y /  
c o m f o r t a b l e  p i t c h - c o m f o r t a b l e  I n t e n s i t y  m e a n s ;  t h e  h i g h  
p i t c h - l o w  i n t e n s i t y / h i g h  p i t c h - h i g h  i n t e n s i t y  m e a n s ;  t h e  
c o m f o r t a b l e  I n t e n s i t y - l o w  p i t c h / c o m f o r t a b l e  I n t e n s i t y -  
c o m f o r t a b l e  p i t c h  m e a n s ;  t h e  c o m f o r t a b l e  i n t e n s i t y -  
c o m f o r t a b l e  p i t c h / c o m f o r t a b l e  i n t e n s i t y - h i g h  p i t c h  m e a n s ;  
t h e  h i g h  I n t e n s i t y - l o w  p i t c h / h i g h  I n t e n s i t y - c o m f o r t a b l e
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TABLE VIII
RESULTS OP ANALYSES OP VARIANCE EVALUATING THE EPPECTS OP 
VARYING OR KEEPING PITCH OR INTENSITY CONSTANT ON THE 
RATES OP VOCAL FOLD DIADOCHOKINESIS AS PERFORMED 
BY FORTY YOUNG ADULT FEMALES
TREATMENTS SOURCE d f ms P
Low p i t c h -  
v a r y i n g  I n t e n s i t y
S u b j e c t s
T r e a t m e n t s
E r r o r
T o t a l
39
2
78
119
1 .8 7
.8 7
.2 5
ft3 . 5 1
C o m f o r t a b l e  p i t c h -  
v a r y i n g  i n t e n s i t y
S u b j  e c t s  
T r e a t m e n t s  
E r r o r  
T o t a l
39
2
78
119
1 .1 6
1 . 1 5
.3 0
3 . 8 3
H ig h  p i t c h -  
v a r y i n g  i n t e n s i t y
S u b j e c t s
T r e a t m e n t s
E r r o r
T o t a l
39
2
78
119
1 . 5 8
1 . 1 2
.1 4
7 .7 8 * *
Low i n t e n s i t y -  
p i t c h  v a r i e d
S u b j  e c t s  
T r e a t m e n t s  
E r r o r  
T o t a l
39
2
78
119
1 . 1 0
.8 7
.3 3
2 . 6 3
C o m f o r t a b l e  
I n t e n s i t y -  
p i t c h  v a r i e d
S u b j e c t s
T r e a t m e n t s
E r r o r
T o t a l
39
2
78
119
1 .3 1
3 . 2 4
.2 4
1 3 .5 8 * *
H ig h  I n t e n s i t y -  
p i t c h  v a r i e d
S u b j e c t s
T r e a t m e n t s
E r r o r
T o t a l
39
2
78
119
1 . 9 8
4 . 0 1
.2 3
1 7 .3 4 * *
•a
S i g n i f l  c a n t
= 3 . 1 5 )  .
a t  t h e  .0 5  l e v e l  (P  ^ . 0 5 ) ,  2 , 78
S i g n i f i c a n t
— 4 . 9 8 )  .
a t  t h e  .0 1 l e v e l  (P ( . 0 1 ) ,  2 , 78
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TABLE IX
SUMMARY OF DATA AND t-T E S T S  EVALUATING DIFFERENCES 
IN MEAN RATES OF VOCAL FOLD DIADOCHOKINESIS FOR 
THE PITCH AND INTENSITY TREATMENTS
TREATMENTS BEING COMPARED MEAN STANDARD
DEVIATION
t
Low p i t c h -
lo w  i n t e n s i t y  5 .0 7  .7 5
v e r s u s  1 . 3 8
Low p i t c h -
c o m f o r t a b l e  i n t e n s i t y  4 . 9 1  .9 3
Low p i t c h -
c o m f o r t a b l e  i n t e n s i t y  4 . 9 1  .9 3
v e r s u s  1 . 2 3
Low p i t c h -
h i g h  i n t e n s i t y  4 . 7 7  .9 7
Low p i t c h -
low  i n t e n s i t y  5 . 0 7  .7 5  „„
v e r s u s  2 . 6 1
Low p i t c h -
h i g h  i n t e n s i t y  4 . 7 7  .9 7
C o m f o r t a b l e  p i t c h -
lo w  i n t e n s i t y  5 . 1 4  .7 3
v e r s u s  2 . 8 1 ^
C o m f o r t a b l e  p i t c h -
c o m f o r t a b l e  i n t e n s i t y  5 . 4 6  .5 7
C o m f o r t a b l e  p i t c h -
c o m f o r t a b l e  i n t e n s i t y  5 .4 6  .5 7
v e r s u s  .5 4
C o m f o r t a b l e  p i t c h -
h i g h  i n t e n s i t y  5 .3 9  .9 5
TABLE IX (continued)
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TREATMENTS BEING COMPARED MEAN STANDARD t
DEVIATION
C o m f o r t a b l e  p i t c h -
lo w  i n t e n s i t y  5 .1 4  .7 3
v e r s u s  2 . 2 7
C o m f o r t a b l e  p i t c h -
h i g h  I n t e n s i t y  5 . 3 9  .9 5
H ig h  p i t c h -
lo w  i n t e n s i t y  4 . 8 5  .8 1
v e r s u s  1 . 6 5
H ig h  p i t c h -
c o m f o r t a b l e  I n t e n s i t y  5 .0 4  .7 8
H ig h  p i t c h -
c o m f o r t a b l e  I n t e n s i t y  5 . 0 4  .7 8
v e r s u s  1 . 3 0
H ig h  p i t c h -
h i g h  i n t e n s i t y  5 .1 9  .7 7
H ig h  p i t c h -
lo w  I n t e n s i t y  4 . 8 5  .8 1
v e r s u s  2 . 9 4
H ig h  p i t c h -
h i g h  i n t e n s i t y  5 .1 9  .7 7
C o m f o r t a b l e  i n t e n s i t y -
lo w  p i t c h  4 . 9 1  .9 3
v e r s u s  4 .7 8 * *
C o m f o r t a b l e  I n t e n s i t y -
c o m f o r t a b l e  p i t c h  5 .4 6  .5 7
C o m f o r t a b l e  I n t e n s i t y -
c o m f o r t a b l e  p i t c h  5 .4 6  .5 7  ^
v e r s u s  3 . 6 6
C o m f o r t a b l e  i n t e n s i t y -
h i g h  p i t c h  5 .0 4  .7 8
TABLE IX (continued)
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TREATMENTS BEING COMPARED MEAN STANDARD
DEVIATION
t
C o m f o r t a b l e  i n t e n s i t y -
low  p i t c h 4 . 9 1 .9 3
v e r s u s  
C o m f o r t a b l e  i n t e n s i t y -  
h i g h  p i t c h 5 . 0 4 .7 8
1 .1 2
H ig h  i n t e n s i t y -
low  p i t c h 4 . 7 7 .97
5 .4 6 * *v e r s u s  
H ig h  i n t e n s i t y -  
c o m f o r t a b l e  p i t c h 5 . 3 9 .9 5
H ig h  i n t e n s i t y -
c o m f o r t a b l e  p i t c h 5 .3 9 .9 5
v e r  s u s  
H ig h  i n t e n s i t y -  
h i g h  p i t c h 5 .1 9 .7 7
1 . 8 2
H ig h  i n t e n s i t y -
lo w  p i t c h 4 . 7 7 .9 7
3 .6 5 * *v e r s u s  
H ig h  i n t e n s i t y -  
h i g h  p i t c h 5 . 1 9 .7 7
•5H*
S i g n i f i c a n t  a t  t h e  .0 5  l e v e l  ( t  ( . q 5 ) , 312 = 1 * 9 7 ) .  
S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  ( t (  312  = 2 . 5 9 ) .
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p i t c h  m e a n s j  a n d  t h e  h i g h  i n t e n s i t y - l o w  p i t c h / h i g h  
i n t e n s i t y - h i g h  p i t c h  m e a n s .  C o m p a r i s o n  o f  t h e  c o m f o r t a b l e  
p i t c h - l o w  i n t e n s i t y / c o m f o r t a b l e  p i t c h - h i g h  i n t e n s i t y  m eans  
y i e l d e d  a t  w h ic h  w as s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .  The 
a b o v e  a n a l y s e s  i n d i c a t e  t h a t  t h e  r a t e  o f  v o c a l  f o l d  
d i a d o c h o k l n e s i s  w as a  f u n c t i o n  o f  t h e  p i t c h  a n d  i n t e n s i t y  
c h a r a c t e r i s t i c s  o f  t h e  p h o n a t i o n s .
b .  P e r i o d i c i t y . P e r i o d i c i t y  o f  t h e  s a m p le s  o f  v o c a l  
f o l d  d i a d o c h o k l n e s i s  p r o d u c e d  b y  t h e  f o r t y  y o u n g  a d u l t  
s u b j e c t s  u n d e r  t h e  t h r e e  p i t c h  c o n d i t i o n s  a c r o s s  t h r e e  
l e v e l s  o f  v o c a l  i n t e n s i t y  w as m e a s u r e d  b y  t h e  i n v e s t i g a t o r .  
The g r o u p  m eans  o f  t h e  p e r i o d i c i t y  v a l u e s  f o r  t h e  p i t c h  
an d  i n t e n s i t y  t r e a t m e n t s  a r e  g r a p h i c a l l y  shown i n  F i g u r e s  
11 a n d  1 2 .  The s u b j e c t s ’ p e r i o d i c i t y  v a l u e s  f o r  t h e  n i n e  
e x p e r i m e n t a l  c o n d i t i o n s  a r e  f o u n d  i n  f i g u r e s  l o c a t e d  i n  
A p p e n d ix  A.
A t r e a t m e n t - b y - s u b j e c t  a n a l y s i s  o f  v a r i a n c e  ( 2 9 ,
1 5 6 )  was u s e d  t o  e v a l u a t e  d i f f e r e n c e s  i n  p e r i o d i c i t y  
du e  t o  p i t c h  a n d  I n t e n s i t y  o f  p h o n a t i o n .  The r e s u l t s  o f  
t h e  a n a l y s i s  a r e  s u m m a r iz e d  i n  T a b le  X . I n s p e c t i o n  o f  
t h e s e  d a t a  r e v e a l s  a n  F r a t i o  w h ic h  w as  n o t  s i g n i f i c a n t .  
T h e r e f o r e ,  f u r t h e r  t e s t i n g  f o r  m a in  t r e a t m e n t  e f f e c t s  was 
n o t  a p p r o p r i a t e .  B a s e d  on  t h i s  f i n d i n g ,  I t  I s  c o n c l u d e d  
t h a t  p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k l n e s i s  w as n o t
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X= Low pitch
y - Comfortable pitch
0 =  High pitch
1 . 9
1.8
1 . 7
1 . 6
1 . 5
1 . 4
1 . 3
1.2
Low C o m f o r t a b l e  H ig h
INTENSITY OP PHONATION
F i g u r e  1 1 .  Mean p e r i o d i c i t y  v a l u e s  w hen  f o r t y  y o u n g
a d u l t  s u b j e c t s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k l n e s i s  
u n d e r  t h r e e  p i t c h  c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  o f  
v o c a l  i n t e n s i t y .
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y = Low intensity
y = Comfortable Intensity
O -  High intensity
1 . 9
1.8
1 . 7
1 . 6
1 . 5
1 . 4
1 . 3
1.2
PITCH OP PHONATION
F i g u r e  1 2 .  Mean p e r i o d i c i t y  v a l u e s  w h en  f o r t y  y o u n g  a d u l t  
f e m a l e s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k l n e s i s  u n d e r  
t h r e e  I n t e n s i t y  c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  o f  
v o c a l  p i t c h .
Low C o m f o r t a b l e H ig h
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TABLE X
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECT 
OP PITCH AND INTENSITY OF PHONATION ON PERIODICITY 
OP VOCAL FOLD DIADOCHOKINESIS AS PERFORMED BY 
FORTY YOUNG ADULT SUBJECTS
SOURCE d f ms F
S u b j e c t s 39 1 • 18
T r e a t m e n t s 8 .7 8 1 .4 1
E r r o r 312 .5 6
T o t a l 359
a f f e c t e d  b y  c h a n g e s  i n  p i t c h  a n d  i n t e n s i t y .
81
c . P a t t e r n
1 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s . M e a s u re m e n ts  
o f  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w e re  o b t a i n e d  f o r  
t h e  n i n e  p i t c h  a n d  i n t e n s i t y  t r e a t m e n t s .  To p r o v i d e  f o r  
c o m p a r i s o n  o f  t h e  g ro u p  m ean s  o f  t h e  p e r c e n t a g e s ,  t h e  
d a t a  a r e  g r a p h i c a l l y  p l o t t e d  i n  F i g u r e s  15 a n d  14 w i t h  
e i t h e r  p i t c h  o r  i n t e n s i t y  a s  t h e  c o n s t a n t .  I n  A p p e n d ix  
A f i g u r e s  a r e  p r e s e n t e d  t o  i l l u s t r a t e  t h e  p e r c e n t a g e s  o f  
a b d u c t e d  s y l l a b l e s  a s  e a c h  s u b j e c t  p e r f o r m e d  v o c a l  f o l d  
d i a d o c h o k i n e s i s  a t  v a r y i n g  p i t c h  a n d  i n t e n s i t y  l e v e l s .
S i g n i f i c a n c e  o f  t h e  d i f f e r e n c e s  i n  t h e  p e r c e n t a g e s  
o f  a b d u c t e d  s y l l a b l e s  d u e  t o  v a r i a t i o n s  i n  p i t c h  a n d  
i n t e n s i t y  was e v a l u a t e d  u s i n g  a  t r e a t m e n t - b y - s u b j e c t s  
a n a l y s i s  o f  v a r i a n c e  d e s i g n  ( .29 , 1 5 6 ) .  T a b le  X I p r e s e n t s  
t h e  r e s u l t  o f  t h i s  a n a l y s i s .  The F r a t i o  e v a l u a t i n g  t h e  
n i n e  t r e a t m e n t  m ean s  w as  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l .
T a b l e  X I a l s o  s u m m a r iz e s  t h e  t r e a t m e n t - b y - t r e a t m e n t -  
b y - s u b j e c t  a n a l y s i s  o f  v a r i a n c e  ( 2 9 ,  2 5 7 )  w h ic h  was 
u t i l i z e d  t o  t e s t  t h e  m a in  e f f e c t s  o f  t h e  t r e a t m e n t s .  The 
F r a t i o  f o r  p i t c h  was s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .  
M o r e o v e r ,  t h e  i n t e n s i t y  t r e a t m e n t  p r o d u c e d  a n  F r a t i o  
w h ic h  w as  s i g n i f i c a n t  a t  t h e  .0 1  l e v e l .  I t  c a n  a l s o  b e  
n o t i c e d  when i n s p e c t i n g  t h e  t a b l e  t h a t  t h e r e  w as n o t  a
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)(= Low pitch
y= Comfortable pitch
O = High pitch
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7 8
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7 0
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Low C o m f o r t a b l e
INTENSITY OF PHONATION
H ig h
F i g u r e  1 3 .  Mean p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w hen  
f o r t y  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  
d i a d o c h o k i n e s i s  u n d e r  t h r e e  p i t c h  c o n d i t i o n s  a c r o s s  
t h r e e  l e v e l s  o f  v o c a l  i n t e n s i t y .
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)(= Low Intensity
y =  Comfortable Intensity
O = High intensity
86 
84 
82 
80 
78 
76 
74  
72  
70  
68 
66 
64 
62 
60
PITCH OF PHONATION
F i g u r e  1 4 .  Mean p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w hen  
v o c a l  f o l d  d i a d o c h o k i n e s i s  w as p r o d u c e d  b y  f o r t y  
y o u n g  a d u l t  f e m a l e s  u n d e r  t h r e e  i n t e n s i t y  c o n d i t i o n s  
a c r o s s  t h r e e  l e v e l s  o f  v o c a l  p i t c h .
X -
o
Low C o m f o r t a b l e H ig h
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TABLE XI
SUMMARY OP ANALYSES OP VARIANCE EVALUATING THE EFFECTS OF 
PITCH AND INTENSITY OF PHONATION ON THE PERCENTAGE OF 
ABDUCTED SYLLABLES WHEN VOCAL FOLD DIADOCHOKINESIS 
WAS PRODUCED BY FORTY YOUNG ADULT FEMALES
SOURCE d f ms F
S u b j e c t s
T r e a t m e n t s
E r r o r
T o t a l
T r e a t m e n t
39
8
312
359
- b y - S u b j e c t
2 4 4 5 .2 7  
1 8 8 1 .3 7  
5 0 3 .4 0
3 . 7 4 *
P i t c h
I n t e n s i t y
T r e a t m e n t - b y -
2
2
T r e  a t m e n t - b y - S u b  j  e c t  
1 7 5 8 .2 9  
5 1 0 6 .7 5
3 .4 9 * *
1 0 .1 4 * * *
P i t c h  x  I n t e n s i t y  4 
T o t a l  8
3 3 0 .2 3 .6 0
S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  ( Q l)  8 312
= 2 . 5 1 )
= 2 . 9 9 ) .
4HHJ-
= 4.60).
S i g n i f i c a n t  a t  t h e  .0 5  l e v e l  (F  ( . 0 5 ) ,  2 ,  312
r
S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  ( F ( qD  2 312
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s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  "betw een t h e  t r e a t m e n t s .
T r e a t m e n t - b y - s u b j e c t  a n a l y s e s  o f  v a r i a n c e  ( £ 9 ,  1 5 6 )  
w e re  c a l c u l a t e d  t o  e v a l u a t e  t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  
i n  t h e  p e r c e n t a g e s  o f  s y l l a b l e s  a b d u c t e d  w hen i n t e n s i t y  w as 
v a r i e d  a s  p i t c h  w as m a i n t a i n e d  a t  l o w ,  c o m f o r t a b l e ,  and  
h i g h  l e v e l s ,  an d  w hen  p i t c h  was a l t e r e d  a s  s u b j e c t s  
p h o n a t e d  a t  l o w ,  c o m f o r t a b l e ,  a n d  h i g h  l e v e l s  o f  v o c a l  
i n t e n s i t y .  I n  T a b le  X I I  a r e  show n t h e  r e s u l t s  o f  t h e s e  
a n a l y s e s .  C o m p a r is o n  o f  t h e  p e r c e n t a g e s  o f  a b d u c t e d  
s y l l a b l e s  w hen  t h e  p h o n a t o r y  t a s k  was p e r f o r m e d  i n  a low  
p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  I n t e n s i t y  
y i e l d e d  a n  P r a t i o  w h ic h  was s i g n i f i c a n t  a t  t h e  .0 1  l e v e l .  
The a n a l y s i s  o f  t h e  p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  
d u r i n g  h i g h  p i t c h - v a r y i n g  i n t e n s i t y  c o n d i t i o n s  w as s i g n i f i ­
c a n t  a t  t h e  .0 5  l e v e l .  R e s u l t s  o f  t h e  a n a l y s e s  o f  t h e  
d i f f e r e n c e s  i n  t h e  p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  f o r  
t h e  o t h e r  e x p e r i m e n t a l  t r e a t m e n t s  f a i l e d  t o  r e a c h  
s t a t i s t i c a l  s i g n i f i c a n c e .  T h e se  f i n d i n g s  show t h a t  I n t e n s i t y  
i s  a s i g n i f i c a n t  d e t e r m i n a n t  i n  t h e  p e r c e n t a g e  o f  a b d u c t e d  
s y l l a b l e s  d u r i n g  h i g h  a n d  low p i t c h e d  p e r f o r m a n c e s  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s .
S i n c e  s i g n i f i c a n t  d i f f e r e n c e s  w e re  f o u n d  i n  tw o  o f  
t h e  p r e c e d i n g  a n a l y s e s ,  f u r t h e r  t e s t i n g  o f  t h e  s i x  p a i r s  
o f  m eans i n v o l v e d  seem ed  a p p r o p r i a t e .  T a b le  X I I I  p r e s e n t s  
a  summary o f  t h e  t - t e s t s  (,18, 2 8 5 )  c o m p u te d  t o  d e t e r m i n e
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TABLE XII
RESULTS OP ANALYSES OP VARIANCE EVALUATING THE EPPECTS OP 
VARYING OR KEEPING PITCH OR INTENSITY CONSTANT ON THE 
PERCENTAGE OP ABDUCTED SYLLABLES WHEN VOCAL FOLD 
DIADOCHOKINESIS WAS PERFORMED BY FORTY YOUNG
ADULT FEMALES
TREATMENTS SOURCE d f ms P
Low p i t c h - S u b j  e c t s 39 1 3 1 1 .2 0
v a r y i n g  i n t e n s i t y T r e a t m e n t s 2 3 4 1 2 .3 0 6 .5 4 '
E r r o r 78 5 2 2 .0 0
T o t a l 119
C o m f o r t a b l e  p i t c h - S u b j e c t s 39 1 1 2 7 .7 7
v a r y i n g  I n t e n s i t y T r e a t m e n t s 2 5 1 4 .4 5 1 .1 4
E r r o r 78 4 5 0 .9 8
T o t a l 119
H ig h  p i t c h - S u b j  e c t s 39 1 2 2 0 .1 8
v a r y i n g  i n t e n s i t y T r e a t m e n t s 2 1 8 4 0 .5 0 4 .5 0 '
E r r o r 78 4 0 8 .7 4
T o t a l 119
Low i n t e n s i t y - S u b j e c t s 39 9 2 9 .7 1
p i t c h  v a r i e d T r e a t m e n t s 2 3 2 3 .6 7 .7 9
E r r o r 78 4 1 1 .9 2
T o t a l 119
C o m f o r t a b l e S u b j e c t s 39 9 0 0 .7 1
i n t e n s i t y - T r e a t m e n t s 2 5 1 2 .3 1 1 .0 3
p i t c h  v a r i e d E r r o r 78 4 9 9 .7 4
T o t a l 119
H ig h  i n t e n s i t y - S u b j e c t s 39 1 6 1 2 .0 6
p i t c h  v a r i e d T r e a t m e n t s 2 1 5 8 2 .8 1 2 .6 2
E r r o r 78 6 0 3 .4 0
T o t a l 119
" ^ S i g n i f i c a n t a t  t h e  .0 5  l e v e l  (P  { . 0 5 ) ,  2 , 78
= 3 . 1 5 ) .
S i g n i f i c a n t
= A .
a t  t h e  .01 l e v e l  (P ( . 0 1 ) ,  2 , 78
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TABLE XIII
SUMMARY OP THE DATA AND t-T E S T S  EVALUATING DIFFERENCES 
IN MEAN PERCENTAGES OF ABDUCTED SYLLABLES FOR THE 
PITCH AND INTENSITY TREATMENTS
TREATMENTS BEING COMPARED MEAN STANDARD t
DEVIATION
Low p i t c h -  
lo w  i n t e n s i t y  
v e r s u s  
Low p i t c h -
c o m f o r t a b l e  i n t e n s i t y  
Low p i t c h -
c o m f o r t a b l e  i n t e n s i t y  
v e r s u s  
Low p i t c h -  
h i g h  i n t e n s i t y
Low p i t c h -  
low  i n t e n s i t y  
v e r s u s  
Low p i t c h -  
h i g h  i n t e n s i t y
H ig h  p i t c h -  
low  I n t e n s i t y  
v e r s u s  
H ig h  p i t c h -  
c o m f o r t a b l e  i n t e n s i t y
H ig h  p i t c h -  
c o m f o r t a b l e  i n t e n s i t y  
v e r s u s  
H ig h  p i t c h -  
h i g h  i n t e n s i t y
7 9 .4 5
7 3 .2 2
7 3 . 2 2  
6 1 . 2 8
7 9 . 4 5  
6 1 .2 8  
8 4 . 6 3
8 0 . 3 8
8 0 . 3 8
2 4 .7 8
2 5 .6 9
2 5 .6 9
3 2 .8 8
2 4 .7 8
3 2 . 8 8  
2 3 .7 2
2 5 .3 0
2 5 .3 0
1 . 2 4
2 .3 8 '
3 . 6 2
.8 5
1 . 8 0
TABLE XIII (continued)
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TREATMENTS BEING COMPARED MEAN STANDARD
DEVIATION
t
H ig h  p i t c h -
lo w  i n t e n s i t y 8 4 . 6 3 2 3 . 7 2
2 .6 5 * *v e r s u s
H ig h  p i t c h -
h i g h  i n t e n s i t y 7 1 .3 5 2 9 . 7 4
S i g n i f i c a n t  a t  t h e  .0 5  l e v e l  ( t   ^ = 1 . 9 7 ) .
S i g n i f i c a n t  a t  t h e  *01 l e v e l  ( t (  o i )  , 512 = 2 . 5 9 ) .
89
t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  b e t w e e n  t h e s e  m e a n s .  
I n s p e c t i o n  o f  t h i s  t a b l e  r e v e a l s  t h a t  e x t r e m e s  i n  i n t e n s i t y  
a t  h i g h  a n d  a t  lo w  p i t c h e s  p r o d u c e d  a  s i g n i f i c a n t  d i f f e r e n c e  
( a t  t h e  . 0 1  l e v e l )  i n  t h e  m ean  p e r c e n t a g e  o f  a b d u c t e d  
s y l l a b l e s .
2 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e .  The p e r c e n t a g e s  o f  
p h o n a t i o n  t i m e  f o r  t h e  e i g h t  s u b j e c t s  h a v i n g  100  p e r  c e n t  
a b d u c t e d  s y l l a b l e s  d u r i n g  t h e  c o m f o r t a b l e  p i t c h  a n d  
I n t e n s i t y  c o n d i t i o n  w e r e  u s e d  i n  t h e  f o l l o w i n g  c o m p a r i s o n .  
E i g h t  s u b j e c t s  f o r  whom 1 0 0  p e r  c e n t  a b d u c t e d  s y l l a b l e s  
w e r e  o b s e r v e d  w e r e  r a n d o m l y  s e l e c t e d  f o r  e a c h  o f  t h e  o t h e r  
e i g h t  p i t c h  an d  i n t e n s i t y  t r e a t m e n t s .  The s p e c t r o g r a m s  o f  
t h e  s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  p r o d u c e d  b y  
t h e s e  s u b j e c t s  w e r e  m e a s u r e d  t o  o b t a i n  p e r c e n t a g e s  o f  
p h o n a t i o n  t i m e .  T he  g r o u p  m e a n s  o f  t h e  p h o n a t i o n  t i m e  
p e r c e n t a g e s  f o r  t h e  n i n e  t r e a t m e n t s  a r e  g r a p h i c a l l y  
p l o t t e d  I n  F i g u r e s  15 a n d  1 6 .  The s u b j e c t s ’ p e r c e n t a g e s  o f  
p h o n a t i o n  t i m e  f o r  t h e  v a r i e d  p i t c h  a n d  I n t e n s i t y  
c o n d i t i o n s  a r e  e n u m e r a t e d  i n  f i g u r e s  f o u n d  i n  A p p e n d i x  A.
A s i m p l e  r a n d o m i z e d  a n a l y s i s  o f  v a r i a n c e  (j29, 340)  
was u t i l i z e d  t o  e v a l u a t e  t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  
b e t w e e n  t h e  m ean  p e r c e n t a g e s  o f  p h o n a t i o n  t i m e  f o r  e a c h  
t r e a t m e n t .  T a b l e  XIV p r e s e n t s  t h e  i n s i g n i f i c a n t  F r a t i o  
o b t a i n e d  i n  t h i s  a n a l y s i s .  T h i s  s t a t i s t i c  r e v e a l s  t h a t  t h e
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- Low pitch
'Y = Comfortable pitch
0  = High pitch
61  
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49  
48  
47
INTENSITY OP PHONATION
F i g u r e  1 5 .  Mean p e r c e n t a g e s  o f  p h o n a t i o n  t i m e  w hen  n i n e  
g r o u p s  e a c h  i n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  
p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k l n e s i s  u n d e r  t h r e e  p i t c h  
c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  i n t e n s i t y .
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X =  Low intensity
y/= Comfortable Intensity
0 = High intensity
61
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Low C o m f o r t a b l e  H ig h
PITCH OP PHONATION
F i g u r e  1 6 .  Mean p e r c e n t a g e s  o f  p h o n a t i o n  t i m e  w h en  n i n e  
g r o u p s  e a c h  i n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  
p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  u n d e r  t h r e e  
i n t e n s i t y  c o n d i t i o n s  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  
p i t c h .
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TABLE XIV
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECTS 
OF VARIATIONS IN PITCH AND INTENSITY UPON THE 
PERCENTAGES OF PHONATION TIME WHEN VOCAL 
FOLD DIADOCHOKINESIS WAS PERFORMED BY 
NINE GROUPS EACH INCLUDING EIGHT 
YOUNG ADULT SUBJECTS
SOURCE d f ms F
T r e a t m e n t s  8 1 5 6 . 6 5  2 . 0 6
E r r o r  65 7 6 . 0 4
T o t a l  71
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p e r c e n t a g e  o f  p h o n a t i o n  t i m e  was n o t  a l t e r e d  s i g n i f i c a n t l y  
w hen  p i t c h  a n d  i n t e n s i t y  w e r e  v a r i e d .
3 .  E f f e c t  o f  A g i n g  u p o n  V o c a l  F o l d  D i a d o c h o k l n e s i s
C o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  s a m p l e s  a s  t h e  
y o u n g  a d u l t  g r o u p ,  m a t u r e  g r o u p ,  a n d  l a t e  s e n e s c e n t  g r o u p  
o f  women p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  w e r e  m e a s u r e d  
t o  o b t a i n  t h e  f o l l o w i n g  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  
d a t a .  Mean p i t c h  an d  i n t e n s i t y  v a l u e s ,  w h i c h  i n d i c a t e d  t h a t  
t h e  g r o u p s  o f  s u b j e c t s  p h o n a t e d  t h e  t a s k  i n  a  s i m i l a r  
m a n n e r ,  a r e  f o u n d  i n  A p p e n d i x  B.
a .  R a t e . The s u b j e c t s ’ r a t e s  f o r  t h e  c o m f o r t a b l e  
p i t c h  a n d  i n t e n s i t y  s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k l n e s i s  
a r e  p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  I V .  A s i m p l e  r a n d o m i z e d  
a n a l y s i s  o f  v a r i a n c e  (.29, 340 )  was  u s e d  t o  e v a l u a t e  
v a r i a t i o n s  i n  r a t e s  d u e  t o  a g i n g .  T a b l e  XV su m m a r iz e s ,  t h e  
r e s u l t s  o f  t h i s  p r o c e d u r e .  The F r a t i o  f a i l e d  t o  r e a c h  
s t a t i s t i c a l  s i g n i f i c a n c e .  On t h e  b a s i s  o f  t h i s  s t a t i s t i c ,  
i t  c a n  b e  s t a t e d  t h a t  r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  
was  n o t  a f f e c t e d  b y  t h e  a g e  o f  t h e s e  f e m a l e  s u b j e c t s .
b .  P e r i o d i c i t y . P e r i o d i c i t y  o f  t h e  c o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y  s a m p l e s  was  m e a s u r e d  t o  s e c u r e  f u r t h e r  
i n f o r m a t i o n  c o n c e r n i n g  t h e  e f f e c t s  o f  a g i n g  u p o n  t h e  
p h o n a t o r y  t a s k .  P e r i o d i c i t y  v a l u e s  f o r  t h e  s u b j e c t s  a r e
NU
MB
ER
 
OF 
SU
BJ
EC
TS
94
P ]  Y oung  a d u l t  women 
(Mean = 5 . 4 6 )
H  M a t u r e  women 
^  (Mean = 5 . 7 2 )
77\ . Senescent women 
(Mean = 5 . 5 4 )
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DIADOC HOKINETIC RATES
F i g u r e  1 7 .  R a t e s  ( p e r  s e c o n d )  w h e n  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  w as  p r o d u c e d  a t  a  c o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  l e v e l  b y  f o r t y  y o u n g  a d u l t  women,  f o r t y  
m a t u r e  women,  a n d  f o r t y  women i n  t h e  l a t e  s e n e s c e n t  
p e r i o d  o f  l i f e .
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TABLE XV
SUMMARY OF AW ANALYSIS OF VARIANCE EVALUATING THE EFFECT 
OF AGING UPON THE RATE OF VOCAL FOLD DIADOCHOKINESIS 
PRODUCED AT A COMFORTABLE PITCH AND INTENSITY 
LEVEL BY FORTY YOUNG ADULT WOMEN, FORTY 
MATURE WOMEN, AND FORTY WOMEN IN THE 
LATE SENESCENT PERIOD OF LIFE
SOURCE d f ms F
T r e a t m e n t s
E r r o r
T o t a l
2
117
.7 2
.4 3
1 . 6 5
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shown g r a p h i c a l l y  i n  F i g u r e  1 8 .  T h e s e  o b s e r v a t i o n s  w e r e  
s t a t i s t i c a l l y  e v a l u a t e d ,  b y  a  s i m p l e  r a n d o m i z e d  a n a l y s i s  
o f  v a r i a n c e  ( 2 9 ,  3 40 )  . I n  T a b l e  XVI i s  p r e s e n t e d  t h e  
r e s u l t  o f  t h i s  c o m p u t a t i o n .  The  F r a t i o  was  n o t  f o u n d  t o  
b e  s t a t i s t i c a l l y  s i g n i f i c a n t .  A g i n g ,  t h e r e f o r e ,  d i d  n o t  
a p p e a r  t o  a f f e c t  p e r i o d i c i t y  o f  v o c a l  f o l d  d i a d o c h o k l n e s i s .
c . P a t t e r n
1 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s . The e f f e c t  o f  
a g i n g  u p o n  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  was 
a s c e r t a i n e d  b y  c o m p a r i n g  a s s e s s m e n t s  o f  t h e  c o m f o r t a b l e  
p i t c h  an d  i n t e n s i t y  s a m p l e s  o f  t h e  p h o n a t o r y  t a s k  p r o d u c e d  
b y  y o u n g  a d u l t  f e m a l e s ,  m a t u r e  women,  a n d  f e m a l e s  i n  t h e  
l a t e  s e n e s c e n t  p e r i o d  o f  l i f e .  F i g u r e  19  p e r m i t s  a 
c o m p a r i s o n  b e t w e e n  t h e  s u b j e c t s ’ p e r c e n t a g e s  o f  a b d u c t e d  
s y l l a b l e s .  S t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e s e  p e r c e n t a g e s  
w as  d e t e r m i n e d  b y  a s i m p l e  r a n d o m i z e d  a n a l y s i s  o f  
v a r i a n c e  (.29,  3 4 0 ) .  T h e  r e s u l t s  o f  t h i s  p r o c e d u r e  a r e  
f o u n d  i n  T a b l e  X V I I .  T he  I n s i g n i f i c a n t  F  r a t i o  i n d i c a t e d  
t h a t  a g i n g  d i d  n o t  a f f e c t  t h e  w o m e n 's  a b i l i t y  t o  a b d u c t  
t h e  v o c a l  f o l d s  d u r i n g  r a p i d  s y l l a b l e  p r o d u c t i o n .
2 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e . The i n v e s t i g a t o r  
r a n d o m l y  s e l e c t e d  s p e c t r o g r a m s  o f  s a m p l e s  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s  p r o d u c e d  b y  e i g h t  m a t u r e  s u b j e c t s  a n d
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■ (Mean = 1 .7 5 )
h] Mature group 
(Mean = 1 .8 8 )
YA S en escen t group 
(Mean = 1 .6 8 )
18
17
15
14
13
11
10
0 1 2 43
PERIODICITY (Per second)
F igure 18 . P e r io d ic i ty  v a lu e s  when v o c a l f o ld  diadocho­
k in e s is  was produced a t a com fortable p it c h  and 
in t e n s i t y  l e v e l  by fo r ty  young a d u lt women, fo r ty  
mature women, and fo r ty  women in  th e  l a t e  sen escen t  
p er io d  o f  l i f e .
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TABLE XVI
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECT 
OP AGING UPON THE PERIODICITY OP VOCAL FOLD DIADOCHO- 
KINESIS PRODUCED AT A COMFORTABLE PITCH AND 
INTENSITY LEVEL BY FORTY YOUNG ADULT 
WOMEN, FORTY MATURE WOMEN, AND 
FORTY WOMEN IN THE LATE 
SENESCENT PERIOD OF
LIFE
SOURCE d f ms F
T r e a t m e n t s 2 .4 1 .6 2
E r r o r 117 .6 6
T o t a l 119
26
25
24
23
22
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18
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F ig u :
P i  Young  a d u l t  women 
LJ (Mean = 76  .6 6 )
[71 M a t u r e  women 
^  (Mean  = 8 5 . 8 8 )
S e n e s c e n t  women 
(Mean = 8 6 . 7 4 )
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PERCENTAGE OP ABDUCTED SYLLABLES
1 9 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w hen  v o c a l  
I d  d i a d o c h o k i n e s i s  was p r o d u c e d  a t  a  c o m f o r t a b l e  
t c h  an d  i n t e n s i t y  l e v e l  b y  f o r t y  y o u n g  a d u l t  women 
r t y  m a t u r e  women, a n d  f o r t y  women i n  t h e  l a t e  
n e s c e n t  p e r i o d  o f  l i f e .
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TABLE XVII
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECT 
OP AGING UPON THE PERCENTAGE OF ABDUCTED SYLLABLES 
WHEN VOCAL FOLD DIADOCHOKINESIS WAS PRODUCED AT 
A COMFORTABLE PITCH AND INTENSITY LEVEL BY 
FORTY YOUNG ADULT WOMEN, FORTY MATURE 
WOMEN, AND FORTY WOMEN IN  THE LATE 
SENESCENT PERIOD OF LIFE
SOURCE d f ms F
T r e a t m e n t s
E r r o r
T o t a l
2 1 2 4 9 . 2 4  2 . 5 4
1 1 7  4 9 1 . 3 4
1 19
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e i g h t  m em bers  o f  t h e  s e n e s c e n t  g r o u p  i n  w h i c h  100  p e r  c e n t  
a b d u c t e d  s y l l a b l e s  w e r e  o b s e r v e d .  The p e r c e n t a g e  o f  
p h o n a t i o n  t i m e  was m e a s u r e d  f o r  e a c h  s u b j e c t .  T h e s e  v a l u e s  
w e r e  c o m p a r e d  w i t h  t h e  p e r c e n t a g e s  o f  p h o n a t i o n  t i m e  f o u n d  
w hen  t h e  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  t h e  t a s k  a t  
a  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l .  The p e r c e n t a g e s  
f o r  t h e  t w e n t y - f o u r  s u b j e c t s  a r e  shown g r a p h i c a l l y  i n  
F i g u r e  2 0 .  A s i m p l e  r a n d o m i z e d  a n a l y s i s  o f  v a r i a n c e  (.29, 3 40 )  
w a s  c a r r i e d  o u t  t o  e v a l u a t e  d i f f e r e n c e s  among t h e  g r o u p  
m e a n s .  I n  T a b l e  X V I I I  i s  f o u n d  a  summary o f  t h e  r e s u l t s  
o f  t h i s  p r o c e d u r e .  The  F r a t i o  f a i l e d  t o  r e a c h  a  s t a t i s t i ­
c a l l y  s i g n i f i c a n t  l e v e l .  B a s e d  o n  t h e  a b o v e  i n f o r m a t i o n ,  
t h e  p h o n a t o r y  p a t t e r n  d u r i n g  r a p i d  r e p e t i t i o n s  o f  t h e  
s y l l a b l e  d i d  n o t  a p p e a r  t o  d i f f e r  due  t o  a g i n g .
B .  SECONDARY DATA
The m eans  a n d  s t a n d a r d  d e v i a t i o n s  o f  t h e  p i t c h  and  
i n t e n s i t y  m e a s u r e m e n t s  w e r e  c a l c u l a t e d  f o r  t h e  s a m p l e s  o f  
a l l  o f  t h e  e x p e r i m e n t a l  c o n d i t i o n s .  The d a t a  f o r  a l l  t r e a t ­
m e n t s  e x c e p t  s o m e s t h e t i c  f e e d b a c k  a r e  p r e s e n t e d  I n  
A p p e n d i x  B ,
I t  c a n  b e  o b s e r v e d  I n  T a b l e  XIX t h a t  t h e  p i t c h  a n d  
I n t e n s i t y  a s s e s s m e n t s  s eem ed  d i f f e r e n t  when t h e  s u b j e c t s  
p e r f o r m e d  t h e  p h o n a t o r y  t a s k  a t  a  c o m f o r t a b l e  p i t c h  and  
I n t e n s i t y  l e v e l  b e f o r e  a n d  a f t e r  s o m e s t h e t i c  f e e d b a c k  w as
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Y oung  a d u l t  women 
(M ean  = 5 2 . 5 1 )
M a t u r e  women 
(Mean  = 5 5 . 8 7 )
S e n e s c e n t  women 
(Mean = 5 2 . 6 6 )
O'* O ' O
-= t u\ UN sO
1 1 1 I 1o 1A o 1A •LA
-= t 1A •LA sO
PERCENTAGE OF PHONATION 
TIME
F i g u r e  2 0 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w h en  v o c a l  f o l d  
d i a d o c h o k i n e s i s  was p r o d u c e d  a t  a  c o m f o r t a b l e  p i t c h  
and  i n t e n s i t y  l e v e l  b y  e i g h t  y o u n g  a d u l t  women,  e i g h t  
m a t u r e  women, a n d  e i g h t  women i n  t h e  l a t e  s e n e s c e n t  
p e r i o d  o f  l i f e .
103
TABLE X V I I I
SUMMARY OP AN ANALYSIS OP VARIANCE EVALUATING THE EFFECT OP 
AGING UPON THE PERCENTAGE OP PHONATION TIME WHEN VOCAL 
FOLD DIADOCHOKINESIS WAS PRODUCED AT A COMFORTABLE 
PITCH AND INTENSITY LEVEL BY EIGHT YOUNG ADULT 
WOMEN, EIGHT MATURE WOMEN, AND EIGHT' WOMEN 
IN THE LATE SENESCENT PERIOD OF LIFE
SOURCE d f ms F
T r e a t m e n t s  2 3 0 . 7 8  .56
E r r o r  21 5 4 . 4 6
T o t a l  23
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TABLE XIX
SUMMARY OF THE PITCH (CYCLES PER SECOND) AND INTENSITY (d b )  
OF THE SAMPLES OF VOCAL FOLD DIADOCHOKINESIS PRODUCED 
BY THE TEN SUBJECTS WHO UNDERWENT ANESTHETIZATION 
TO EVALUATE THE EFFECT OF DISRUPTION OF
SOMESTHETIC FEEDBACK
INTENSITY INTENSITY PITCH PITCH
SUBJECT BEFORE AFTER BEFORE AFTER
ANESTHESIA ANESTHESIA ANESTHESIA ANESTHESIA
1 7 7 . 3 3 8 3 . 3 7 110 1 2 0
2 6 6 . 5 3 6 6 . 9 5 1 3 4 . 3 3 1 2 9  .33
3 7 3 . 6 1 7 6 . 0 5 2 7 8 . 6 6 2 9 0
4 7 2 . 4 5 7 3 . 1 5 126 126
5 7 3 . 7 7 7 4 . 9 0 1 3 2 . 6 7 1 2 5 . 3 3
6 7 1 . 7 2 7 2 . 9 4 114 1 1 4
7 7 3 . 8 3 7 9 . 0 9 208 2 5 0
8 7 7 . 2 7 7 3 . 5 0 122 126
9 7 5 . 2 3 7 7 . 8 5 1 2 4 . 6 6 130
10 8 1 . 3 8 8 2 . 6 5 210 2 1 1 . 3 3
d i s r u p t e d  b y  t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x .  T - t e s t s  
o f  p a i r e d  o b s e r v a t i o n s  ( 2 7 ,  108)  w e r e  c o m p u t e d  t o  a s c e r t a i n  
w h e t h e r  t h e s e  d i f f e r e n c e s  w ere  s i g n i f i c a n t . The r e s u l t s  o f  
t h e  c a l c u l a t i o n s  a r e  r e p o r t e d  i n  T a b l e  XX. The t  
e v a l u a t i n g  p i t c h  d i f f e r e n c e s  was  n o t  s t a t i s t i c a l l y  s i g n i f i ­
c a n t .  The  t  f o r  i n t e n s i t y  c h a n g e s  was f o u n d  t o  b e  
s i g n i f i c a n t  a t  t h e  .10  l e v e l .  A l t h o u g h  t h i s  l e v e l  o f  
s i g n i f i c a n c e  d i d  n o t  m e e t  t h e  r e q u i r e m e n t s  f o r  s t a t i s t i c a l  
s i g n i f i c a n c e  a s  d e f i n e d  f o r  t h i s  i n v e s t i g a t i o n ,  i t  c a n  b e  
o b s e r v e d  f ro m  i n s p e c t i o n  o f  t h e  s u b j e c t  d a t a  t h a t  t h e  
i n t e n s i t y  m e a s u r e m e n t s  f o r  a l l  b u t  one  s u b j e c t  w e r e  
n u m e r i c a l l y  h i g h e r  a f t e r  a n e s t h e t i z a t i o n  t h a n  b e f o r e  
a n e s t h e t i z a t i o n .  T h i s  i s  s u g g e s t i v e  t h a t  i n t e n s i t y  o f  
p h o n a t i o n  was a f f e c t e d  b y  l a r y n g e a l  a n e s t h e t i z a t i o n .
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TABLE XX
SUMMARY OF THE t  VALUES RESULTING FROM COMPARISONS OF 
PITCH AND INTENSITY WHEN TEN SUBJECTS PRODUCED 
VOCAL FOLD DIADOCHOKINESIS USING A COMFORT­
ABLE PITCH AND INTENSITY LEVEL BEFORE 
AND AFTER ANESTHETIZATION DISRUPTED 
LARYNGEAL SOMESTHETIC FEEDBACK
VARIABLE t
P i t c h  1 . 4 1
I n t e n s i t y  2 . 0 2 *
S i g n i f i c a n t  a t  t h e  . 1 0  l e v e l  ( t  ( . 1 0 ) ,  9 = 1 * 8 3 ) .
CHAPTER V
DISCUSSION
T h i s  s t u d y  was  d e s i g n e d  t o  t e s t  h y p o t h e s e s  r e l a t i v e  
t o  t h e  n a t u r e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  a s  p e r f o r m e d  
b y  a d u l t  s u b j e c t s  a n d  t o  t h e  e f f e c t  o f  c e r t a i n  v a r i a b l e s  
u p o n  t h e  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  o f  t h i s  p h o n a t o r y  
t a s k .  I n  p r e v i o u s  c h a p t e r s  t h e  l i t e r a t u r e  c o n c e r n i n g  t h e  
s u b j e c t  h a s  b e e n  r e v i e w e d ,  t h e  m e t h o d o l o g y  h a s  b e e n  
e x p l a i n e d ,  a n d  t h e  r e s u l t s  o f  t h e  i n v e s t i g a t i o n  h a v e  b e e n  
r e p o r t e d .  A d i s c u s s i o n  o f  t h e  r e s u l t s  w i l l  b e  p r e s e n t e d  i n  
t h i s  c h a p t e r .
A .  VOCAL FOLD DIADOCHOKINESIS
F o r  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e  r a p i d  p r o d u c t i o n  
o f  t h e  s y l l a b l e  [ h A ]  was  u s e d  a s  a  m e a s u r e  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s . The p o s s i b i l i t y  t h a t  t h e  v o c a l  f o l d s  w e r e  
n o t  a l w a y s  a b d u c t i n g  a s  t h e  s u b j e c t s  p e r f o r m e d  t h e  
p h o n a t o r y  t a s k  was  s u g g e s t e d  a f t e r  o b s e r v i n g  s p e c t r o g r a m s  
o f  some o f  t h e  d i a d o c h o k i n e t i c  s a m p l e s .  As m e n t i o n e d  
p r e v i o u s l y ,  f o r m a n t s  f o r  t h e  [ a ] s o u n d  w e re  e a s i l y  d i s t i n ­
g u i s h e d ,  b u t  e v i d e n c e  o f  c o n t i n u o u s  p h o n a t i o n  was 
f r e q u e n t l y  n o t e d  b e t w e e n  t h e s e  r e g i o n s  o f  v o c a l  i n t e n s i t y .  
T h i s  p h e n o m en o n  c o u l d  h a v e  b e e n  i n t e r p r e t e d  b y  some
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s p e e c h  s c i e n t i s t s  a s  c o m p l e t e  l a c k  o f  v o c a l  f o l d  a b d u c t i o n .  
S u c h  a n  e x p l i c a t i o n  w o u l d  r a i s e  s e r i o u s  o b j e c t i o n  t o  t h e  
u s e  o f  t h e  p h o n a t o r y  t a s k  a s  a  m e a s u r e  o f  v o c a l  f o l d  
d i a d o c h o k i n e s i s .  T he  w r i t e r  h a s  l o o k e d  f o r  o t h e r  e x p l a n a ­
t i o n s  o f  t h e  s p e c t r o g r a p h i c  c o n t o u r .
The e l e c t r o m y o g r a p h i c  f i n d i n g s  ( 4 )  m e n t i o n e d  i n  a  
p r e v i o u s  c h a p t e r  r e v e a l e d  t h a t  i n c r e a s e s  a n d  d e c r e a s e s  i n  
e l e c t r i c a l  i m p u l s e s  o f  t h e  l a r y n g e a l  a b d u c t o r  a n d  a d d u c t o r  
m u s c l e s  o c c u r r e d  n e a r l y  s i m u l t a n e o u s l y .  T h e r e f o r e ,  i f  t h e  
v o c a l  f o l d s  w e r e  m o v i n g  r a p i d l y  a n d  t h e  a b d u c t o r  i m p u l s e s  
w e r e  a r r e s t e d  s w i f t l y ,  a c c o m p a n i e d  b y  i m m e d i a t e  s u b s t i t u ­
t i o n  o f  t h e  a d d u c t o r  i m p u l s e s ,  t h e  p h o n a t o r y  p r o c e s s  
m i g h t  n o t  b e  s t o p p e d  c o m p l e t e l y .  The  m o v e m e n t ,  h o w e v e r ,  
w o u l d  s t i l l  b e  c o n s i d e r e d  d i a d o c h o k i n e t i c  s i n c e  t h e  
e s s e n t i a l  c r i t e r i a  w o u l d  b e  m e t i s u b s t i t u t i o n  o f  o n e  m o t o r  
i m p u l s e  a s  t h e  o p p o s i t e  i m p u l s e  i s  a r r e s t e d ,
P h o n e t i c a l l y  t h i s  p h e n o m e n o n  c o u l d  b e  i n t e r p r e t e d  
a s  a  g r o u p  o f  s y l l a b l e s  c o n t a i n i n g  a  v o i c e d  h  s o u n d .
K a n t e r  a n d  W es t  ( 2 2 )  h a v e  d e s c r i b e d  t h e  v o i c e d  h  a s  a  
r e g u l a r  [ h ]  u t t e r e d  b e t w e e n  tw o  v o w e l s  a n d  made w i t h  so  
l i t t l e  b r e a t h  p r e s s u r e  a n d  so  r a p i d  a  c l o s u r e  o f  t h e  
g l o t t i s  t h a t  t h e  s o u n d  i s  b a r e l y  p e r c e p t i b l e .  I t  i s  n o t  
known w h e t h e r  t h e  r e p e t i t i v e  p r o d u c t i o n  o f  a  c o n s o n a n t -  
v o w e l  s y l l a b l e  i n v o l v i n g  a  v o i c e d  h  r e q u i r e s  a  l a r y n g e a l  
d i a d o c h o k i n e t i c  p r o c e s s .
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A n o t h e r  e x p l a n a t i o n  o f  t h e  s p e c t r o g r a p h i c  c o n t o u r  
c o u l d  a l s o  e m e r g e  f r o m  i n f o r m a t i o n  r e p o r t e d  b y  K a n t e r  a n d  
W e s t  ( 2 2 )  . T he  a u t h o r s  s t a t e d  t h a t  t h e  e f f e c t  o f  t h e  [ h ] 
s o u n d  c o u l d  r e s u l t  f r o m  ” a  d i m u n l t l o n  o f  t h e  v o l u m e  o f  a 
v o w e l  a l m o s t  t o  a  p o i n t  o f  h i a t u s ,  f o l l o w e d  b y  a  r a t h e r  
r a p i d  i n c r e a s e  i n  v o l u m e . ” ( 2 2 ,  1 0 2 )  I f  t h i s  w e r e  t h e  
c a s e ,  a  d i a d o c h o k i n e t i c  p r o c e s s  m i g h t  n o t  h a v e  b e e n  t a k i n g  
p l a c e  d u r i n g  some p e r f o r m a n c e s  o f  t h e  p h o n a t o r y  t a s k .  The 
s u b j e c t s  w h o s e  s p e c t r o g r a m s  d i d  n o t  i n d i c a t e  c e s s a t i o n  o f  
p h o n a t i o n  m i g h t  h a v e  l i s t e n e d  f o r  v o lu m e  c h a n g e s  a n d  
a c c e p t e d  t h e s e  a l t e r a t i o n s  a s  s y l l a b l e  d e t e r m i n a n t s .
F u r t h e r  d i s c u s s i o n  o f  t h e  r e s u l t s  o f  t h i s  i n v e s t i ­
g a t i o n  w i l l  b e  p r e s e n t e d  u n d e r  t h e  a s s u m p t i o n  t h a t  t h e  
r a p i d  r e p e t i t i v e  p r o d u c t i o n  o f  t h e  s y l l a b l e  [hA ]  i s  a n  
a d e q u a t e  m e a s u r e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .  H o w e v e r ,  
i t  i s  s u g g e s t e d  t h a t  t h e  r e a d e r  a c c e p t  t h e  i n t e r p r e t a t i o n s  
p r o p o s e d  I n  t h i s  c h a p t e r  c a u t i o u s l y  u n t i l  r e s e a r c h  c a n  
p r o v i d e  a n  I n d i c a t i o n  o f  w h e t h e r  a  l a r y n g e a l  d i a d o c h o ­
k i n e t i c  p r o c e s s  w a s  o p e r a t i v e  i n  i n s t a n c e s  w h e r e  d e f i n i t e  
c e s s a t i o n  o f  p h o n a t i o n  w a s  n o t  o b s e r v e d  o n  s p e c t r o g r a m s  
o f  r a p i d  r e p e t i t i v e  p r o d u c t i o n s  o f  t h e  g l o t t a l  f r i c a t i v e -  
v o w e l  s y l l a b l e .
B .  NATURE OF VOCAL FOLD DIADOCHOKINESIS
T he  d a t a  r e p o r t e d  i n  C h a p t e r  IV h a v e  p r o v i d e d
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a d d i t i o n a l  i n s i g h t  i n t o  t h e  p h y s i o l o g i c a l  p r o c e s s  i n v o l v e d  
i n  v o c a l  f o l d  d i a d o c h o k i n e s i s  a s  m e a s u r e d  b y  t h e  p r o d u c t i o n  
o f  t h e  s y l l a b l e  [ h A ] . I t  w as  p o i n t e d  o u t  t h a t  d i s r u p t i o n  
o f  a u d i t o r y  f e e d b a c k  i n f l u e n c e d  t h e  r a t e  o f  p e r f o r m i n g  t h e  
t a s k .
R a t e s  o f  t h e  s a m p l e s  w h i c h  w e r e  p r o d u c e d  w h i l e  
b i n a u r a l  m a s k i n g  was  p r e s e n t e d  w e r e  s i g n i f i c a n t l y  s l o w e r  
t h a n  t h e  c o n t r o l  c o n d i t i o n  r a t e s .  The m e an  r a t e  p e r  s e c o n d  
f o r  t h e  m a s k i n g  t r e a t m e n t  was  4 . 7 6 .  T h i s  was  . 6 9  s y l l a b l e s  
p e r  s e c o n d  s l o w e r  t h a n  t h e  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  
m ean  r a t e  a n d  . 5 9  s y l l a b l e s  p e r  s e c o n d  s l o w e r  t h a n  t h e  
c o m f o r t a b l e  p i t c h - c o n t r o l l e d  i n t e n s i t y  t r e a t m e n t  m e a n  r a t e .  
T h e s e  r e d u c t i o n s  i n  r a t e  o f  t h e  p h o n a t o r y  t a s k  a r e  
c o n s i s t e n t  w i t h  r e p o r t e d  d i m i n u t i o n s  I n  t h e  s p e e d  o f  
c o n v e r s a t i o n a l  s p e e c h  w h e n  m a s k i n g  n o i s e  w as  p r e s e n t e d  
b i n a u r a l l y  ( 2 0 ) .
I t  c a n  b e  i n f e r r e d  t h a t  e i t h e r  a u d i t o r y  f e e d b a c k  
w as  I m p o r t a n t  i n  s y n c h r o n i z i n g  l a r y n g e a l  m o t o r  b e h a v i o r  
o r  t h e  s u b j e c t s ’ a p p r o a c h  t o  t h e  p h o n a t o r y  t a s k  was  
a l t e r e d  w hen  m a s k i n g  w a s  p r e s e n t e d .  The e a r  somehow a c t e d  
t o  r e g u l a t e  t h e  r a p i d  l a r y n g e a l  m o v e m e n ts  d u r i n g  t h e  
p e r f o r m a n c e  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .  L a c k  o f  c h a n g e  
i n  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  m e a s u r e m e n t s  a f t e r  
a n e s t h e t i z a t i o n  d i s r u p t e d  l a r y n g e a l  s o m e s t h e t i c  f e e d b a c k  
may h a v e  r e s u l t e d  f r o m  t h e  m e t h o d  o f  a n e s t h e t i z a t i o n  a n d / o r
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t h e  e x t e n t  t o  w h i c h  t h e  a c t i o n  o f  t h e  s o m e s t h e t i c  r e c e p t o r s  
w as  e l i m i n a t e d .
C h a n g e s  i n  v o c a l  I n t e n s i t y  w e r e  n o t e d  i n  t h e  
d i a d o c h o k i n e t i c  s a m p l e s  p r o d u c e d  a f t e r  t h e  l a r y n x  was  
a n e s t h e t i z e d  ( S e e  T a b l e  X IX ,  p a g e  1 0 4 ) .  A l t h o u g h  t h e  
i n t e n s i t y  m e a s u r e m e n t s  w e r e  n u m e r i c a l l y  h i g h e r  a f t e r  
a n e s t h e t i z a t i o n  f o r  a l l  b u t  one  s u b j e c t ,  a  c o m p a r i s o n  o f  
t h e s e  d i f f e r e n c e s  d i d  n o t  a p p r o a c h  t h e  s i g n i f i c a n c e  l e v e l  
u t i l i z e d  i n  t h i s  s t u d y .  T h i s  o b s e r v a t i o n  i s  o f  p a r t i c u l a r  
i n t e r e s t  b e c a u s e  s p e e c h  s c i e n t i s t s  h a v e  p r e v i o u s l y  o n l y  
s t u d i e d  t h e  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k  a s  a f a c t o r  i n  
a l t e r i n g  v o c a l  i n t e n s i t y .  T he  p r e s e n t  f i n d i n g s  s u g g e s t  
t h a t  t h e  r e l a t i o n s h i p  b e t w e e n  v o c a l  p a r a m e t e r s  and  d i s r u p ­
t i o n  o f  l a r y n g e a l  s o m e s t h e t i c  f e e d b a c k  s h o u l d  b e  e x a m i n e d .
C. VARIABLES AFFECTING- VOCAL FOLD DIADOCHOKINESIS
D a t a  c o l l e c t e d  I n  t h i s  s t u d y  c o n f i r m  t h e  f i n d i n g s  
o f  P t a c e k  a n d  S a n d e r  ( 4 2 )  t h a t  p i t c h  a n d  i n t e n s i t y  a r e  
i m p o r t a n t  v a r i a b l e s  t o  c o n s i d e r  I n  s t u d y i n g  p h o n a t o r y  
a b i l i t i e s .  A l t h o u g h  p e r i o d i c i t y  m e a s u r e m e n t s  w e r e  n o t  
s i g n i f i c a n t l y  c h a n g e d  b y  a l t e r a t i o n s  I n  t h e s e  v a r i a b l e s ,
I t  was  d i s c l o s e d  t h a t  s u b j e c t s ’ r a t e s  an d  p e r c e n t a g e s  o f  
a b d u c t e d  s y l l a b l e s  w e r e  a f f e c t e d  b y  c h a n g e s  I n  p i t c h  a n d  
I n t e n s i t y .
A n a l y s i s  o f  t h e  m a i n  t r e a t m e n t  e f f e c t s  d e m o n s t r a t e d
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t h a t  p i t c h  a n d  I n t e r a c t i o n  b e t w e e n  p i t c h  an d  i n t e n s i t y  h a d  
s i g n i f i c a n t  e f f e c t s  o n  t h e  r a t e  m e a s u r e m e n t s .  A more  
d e t a i l e d  a n a l y s i s  w as  made o f  t h e  r a t e  m e a s u r e m e n t s  w hen  
i n t e n s i t y  w as  v a r i e d  a t  e a c h  p i t c h  l e v e l  a n d  w h en  p i t c h  was  
a l t e r e d  a s  t h e  i n t e n s i t y  o f  p h o n a t i o n  was  k e p t  r e l a t i v e l y  
c o n s t a n t .  S i g n i f i c a n t  d i f f e r e n c e s  i n  r a t e  w e r e  n o t e d  f o r  
t h e  lo w  p i t c h e d ,  c o m f o r t a b l y  p i t c h e d ,  a n d  h i g h  p i t c h e d  
c o n d i t i o n s  w h en  i n t e n s i t y  was  v a r i e d  i n  e a c h  i n s t a n c e .  
M o r e o v e r ,  a l t e r i n g  p i t c h  p r o d u c e d  s i g n i f i c a n t  d i f f e r e n c e s  
i n  r a t e s  when v o c a l  f o l d  d i a d o c h o k i n e s i s  was  p e r f o r m e d  a t  
c o m f o r t a b l e  a n d  h i g h  i n t e n s i t y  l e v e l s .
I n s p e c t i o n  o f  t h e  d a t a  d i s c l o s e d  t h a t  t h e  h i g h e s t  
r a t e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  o c c u r r e d  w h en  t h e  t a s k  
was  p e r f o r m e d  a t  t h e  p e r s o n s '  c o m f o r t a b l e  p i t c h  an d  
i n t e n s i t y  l e v e l .  The r a t e s  w e r e  n o t i c e a b l y  s l o w e r  a s  
i n t e n s i t y  was  d i m i n i s h e d  a t  t h e  c o m f o r t a b l e  p i t c h  l e v e l ,  
b u t  o n l y  a  s l i g h t  r e d u c t i o n  i n  r a t e ,  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  was  n o t e d  a t  t h i s  l e v e l  w i t h  i n c r e a s e d  
i n t e n s i t y  o f  p h o n a t i o n .
D i f f e r e n c e s  i n  r a t e  w e r e  m ore  e v i d e n t  w hen  low  
p i t c h e s  w e re  u s e d .  M o r e o v e r ,  a u g m e n t a t i o n  o f  i n t e n s i t y  a t  
low  p i t c h e s  r e s u l t e d  i n  r e d u c e d  r a t e s .  I n t e r e s t i n g l y ,  t h e  
o p p o s i t e  t r e n d  was  o b s e r v e d  w h en  t h e  p h o n a t o r y  t a s k  was 
p r o d u c e d  a t  h i g h  p i t c h e s ,  i . e . ,  r a t e s  o f  h i g h e s t  I n t e n s i t y  
s a m p l e s  w e r e  h i g h e r .
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The f a c t  t h a t  t h e  r a t e s  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  w e r e  h i g h e s t  a t  t h e  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  
l e v e l s  i n d i c a t e d  t h a t  o p t im u m  p e r f o r m a n c e  o f  t h e  l a r y n g e a l  
m u s c u l a t u r e  s e em ed  t o  b e  p r e s e n t  w hen  no  r e s t r i c t i o n s  w e r e  
p l a c e d  u p o n  t h e  v o c a l  m e c h a n i s m .  The l o w e r i n g  o f  r a t e s  a s  
i n t e n s i t y  l e v e l s  w e r e  d e c r e a s e d  an d  i n c r e a s e d  a t  t h i s  
p i t c h  l e v e l  f u r t h e r  v e r i f i e d  t h i s  o b s e r v a t i o n .
When c o n s i d e r i n g  t h e  e f f e c t  o f  p i t c h  a n d  i n t e n s i t y  
u p o n  r a t e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s ,  i t  w o u l d  seem 
t h a t  maximum a s s e s s m e n t s  w o u l d  b e  o b t a i n e d  d u r i n g  c l i n i c a l  
e v a l u a t i o n s  i f  s u b j e c t s  w e r e  a s k e d  t o  p h o n a t e  a t  c o m f o r t a b l e  
p i t c h  a n d  i n t e n s i t y  l e v e l s .  I t  c a n n o t  b e  s t a t e d  w i t h  
c e r t a i n t y ,  h o w e v e r ,  w h e t h e r  t h e  p e r s o n s  p a r t i c i p a t i n g  I n  
t h i s  s t u d y  w e r e  p e r f o r m i n g  t h e  t a s k  a t  t h e i r  o p t im um  p i t c h  
l e v e l .  The m ean  p i t c h  o b s e r v e d  f o r  t h e  c o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y  t r e a t m e n t  w as  2 4 2 . 3 5  c y c l e s  p e r  s e c o n d  w i t h  
a  s t a n d a r d  d e v i a t i o n  o f  3 8 . 5 0  c y c l e s  p e r  s e c o n d .  A l t h o u g h  
t h e  p i t c h  o f  t h e  s u b j e c t s '  c o n v e r s a t i o n a l  s p e e c h  was  n o t  
a s s e s s e d ,  t h e  m ean  p i t c h  m e a s u r e m e n t  a p p e a r e d  t o  b e  
s l i g h t l y  h i g h e r  t h a n  r e p o r t e d  a v e r a g e  p i t c h e s  f o r  women 
( 3 0 ,  5 5 , 4 7 ) .  H o w e v e r ,  t h e  s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  w e r e  w i t h i n  t h e  p i t c h  r a n g e  o f  1 5 4 . 5 - 2 6 4 . 6  c y c l e s  
p e r  s e c o n d  f o u n d  b y  e v a l u a t i n g  t h e  p i t c h  u t i l i z e d  b y  
women d u r i n g  c o n v e r s a t i o n a l  s p e a k i n g  ( 3 3 )  . I t  s eem ed  
p o s s i b l e  t h a t  t h e  f e m a l e s  p a r t i c i p a t i n g  i n  t h e  p r e s e n t
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I n v e s t i g a t i o n  m i g h t  n o t  h a v e  b e e n  p h o n a t i n g  a t  t h e i r  m o s t  
c o m f o r t a b l e  p i t c h  l e v e l .  F u r t h e r  i n v e s t i g a t i o n  w o u l d  b e  
n e e d e d  t o  d e m o n s t r a t e  t h i s  f a c t .
The s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s  f o r  t h e  n i n e  p i t c h  a n d  i n t e n s i t y  
t r e a t m e n t s  l e d  t o  f u r t h e r  e x p l o r a t i o n  o f  t h e  d a t a .  P i t c h  
a n d  i n t e n s i t y  w e r e  f o u n d  to  b e  m a i n  e f f e c t s  I n f l u e n c i n g  
t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e  m e a s u r e m e n t s .  H o w e v e r ,  
i n t e r a c t i o n  b e t w e e n  t h e  t r e a t m e n t s  was  n o t  e v i d e n t  f r o m  
t h e  a n a l y s i s .  The p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  p r e s e n t  
when p i t c h  o f  p h o n a t i o n  was  r e l a t i v e l y  s t a b i l i z e d  a n d  i n t e n ­
s i t y  v a r i e d  a n d  when i n t e n s i t y  was  m a i n t a i n e d  a s  p i t c h  was 
v a r i e d  w e r e  t e s t e d  s t a t i s t i c a l l y .  O n ly  t h e  low  p i t c h - v a r i e d  
i n t e n s i t y  a n d  t h e  h i g h  p i t c h - v a r i e d  i n t e n s i t y  c o n d i t i o n s  
y i e l d e d  s i g n i f i c a n c e .  T h e r e  s eem ed  t o  b e  a  p a r a l l e l i s m  
be t -w een  t h e  low  a n d  h i g h  p i t c h  s a m p l e s ,  i . e . ,  I n c r e a s e s  i n  
i n t e n s i t y  w e r e  a c c o m p a n i e d  b y  d e c r e a s e s  i n  a b d u c t e d  s y l l a b l e s .  
W h i l e  t h i s  t r e n d  was a l s o  s e e n  I n  t h e  c o m f o r t a b l e  p i t c h  
m e a n s ,  i t  was n o t  a s  p r o m i n a n t  a s  t h e  o t h e r s  and was n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  The h i g h e s t  p e r c e n t a g e s  o f  
a b d u c t e d  s y l l a b l e s  w e re  o b s e r v e d  when t h e  i n t e n s i t y  o f  
t h e  v o c a l i z a t i o n s  was b e t w e a i  62 a n d  68 db ( r e :  r e f e r e n c e  
l e v e l  c a l i b r a t e d  t o  80  db SPL) a n d  when h i g h  p i t c h e s  w e r e  
u s e d .  I t  a p p e a r e d  t h a t  I n c r e a s e s  I n  i n t e n s i t y  somehow 
r e s t r i c t e d  v o c a l  f o l d  a b d u c t i o n  d u r i n g  p r o d u c t i o n  o f
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t h e  s y l l a b l e  [Ii a ] .
C o m p a r i s o n  o f  r a t e  a n d  p e r c e n t a g e  o f  a b d u c t e d  
s y l l a b l e s  d u r i n g  p i t c h  a n d  i n t e n s i t y  c o n d i t i o n s  was 
p o s s i b l e  i n  some c a s e s .  I t  w as  n o t i c e d  t h a t  a t  lo w  p i t c h e s  
r a t e  was  s l o w e r  an d  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  
was  a l s o  d i m i n i s h e d .  F u r t h e r m o r e ,  r a t e  i n c r e a s e s  a t  h i g h  
p i t c h e s  w e r e  a s s o c i a t e d  w i t h  d e c r e a s e s  i n  t h e  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s .
A l t h o u g h  t h e  d i f f e r e n c e s  b e t w e e n  t h e  p h o n a t i o n  t i m e  
m e a s u r e m e n t s  d i d  n o t  a p p r o a c h  s t a t i s t i c a l  s i g n i f i c a n c e ,  
t h e s e  d a t a  d e s e r v e  f u r t h e r  com m ent .  The mean p e r c e n t a g e  
o f  p h o n a t i o n  t i m e  was  l a r g e s t  when t h e  s u b j e c t s  p e r f o r m e d  
t h e  t a s k  l o u d l y  i n  a  lo w  p i t c h e d  v o i c e .  M o r e o v e r ,  t h e  l e n g t h  
o f  p h o n a t i o n  t i m e  was  l o n g e s t  f o r  a l l  o f  t h e  low  p i t c h e d  
s a m p l e s .  The d u r a t i o n  o f  p h o n a t i o n  a p p e a r e d  t o  b e  a b o u t  
e q u a l  f o r  c o m f o r t a b l e  and h i g h  p i t c h e s  a t  t h e  h i g h e s t  
i n t e n s i t y  l e v e l ,  b u t  h i g h  p i t c h e s  g e n e r a l l y  s eem ed  t o  
r e s u l t  I n  t h e  s m a l l e s t  p r o p o r t i o n s  o f  p h o n a t i o n  t i m e  a t  
t h e  o t h e r  i n t e n s i t y  l e v e l s .
The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  c o n c l u d e d  t h a t  
a g i n g  d i d  n o t  a f f e c t  r a t e ,  p e r i o d i c i t y ,  o r  p a t t e r n  o f  v o c a l  
f o l d  d i a d o c h o k i n e s i s . T h i s  i s  c o n t r a r y  t o  P t a c e k  a n d  
M a l o n e y ' s  ( 4 1 )  f i n d i n g s  when t h e  r a t e  o f  a  s i m i l a r  t a s k  
was m e a s u r e d  i n  y o u n g  a d u l t  and  g e r i a t r i c  p o p u l a t i o n s .
T a b l e  XXI e n u m e r a t e s  t h e  m eans  a n d  s t a n d a r d  d e v i a t i o n s  o f
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TABLE XXI
SUMMARY OF THE MEANS AND STANDARD DEVIATIONS OF THE RATES 
(PER SECOND) OF VOCAL FOLD DIADOCHOKINESIS AS PERFORMED 
BY YOUNG ADULT AND SENESCENT FEMALES WHO PARTICI­
PATED ( 1 )  IN THE PRESENT INVESTIGATION AND ( 2 )
IN PTACEK AND MALONEY’S STUDY
GROUPS NUMBER OF SUBJECTS MEAN
RATES
STANDARD
DEVIATION
Young a d u l t  ( 1 ) 40 5 . 4 6 .5 7
Young a d u l t  ( 2) 31 5 . 3 0 . 9 8
S e n e s c e n t  ( l ) 40 5 . 5 4 . 7 5
S e n e s c e n t  ( 2 ) 29 3 . 9 0 1 . 2 8
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r a t e s  a s  v o c a l  f o l d  d i a d o c h o k i n e s i s  was  p e r f o r m e d  b y  y o u n g  
a d u l t  women a n d  b y  women i n  t h e  l a t e  s e n e s c e n t  p e r i o d  o f  
l i f e  who p a r t i c i p a t e d  i n  t h e  p r e s e n t  i n v e s t i g a t i o n  a n d  
i n  P t a c e k  a n d  M a l o n e y ' s  s t u d y  ( 4 1 ) .  A l t h o u g h  i t  i s  a p p a r e n t  
t h a t  t h e  r a t e s  p r o d u c e d  b y  t h e  s e n e s c e n t  women who t o o k  
p a r t  i n  t h e  l a t t e r  s t u d y  w e r e  s l o w e r  t h a n  t h e  r a t e s  o f  t h e  
o l d e s t  f e m a l e s  t e s t e d  b y  t h e  w r i t e r ,  s t a t i s t i c a l  c o m p a r i s o n  
o f  t h e  d a t a  o b t a i n e d  i n  t h e  two e x p e r i m e n t s  was  n o t  made 
b e c a u s e  o f  t h e  i n f l u e n c e  o f  u nknow n  e x p e r i m e n t a l  and  
s u b j e c t  v a r i a b l e s .  The r a t e  d i f f e r e n c e s  m i g h t  b e  a r e f l e c t i o n  
o f  t h e  r e c o r d i n g  a n d  a n a l y t i c a l  p r o c e d u r e s  e m p lo y e d  b y  t h e  
tw o  i n v e s t i g a t o r s  o r  o f  t h e  u s e  o f  r a p i d  p r o d u c t i o n s  o f  
t h e  [ a ] v o w e l  r a t h e r  t h a n  r e p e t i t i o n  o f  t h e  g l o t t a l  f r i c a t i v e -  
v o w e l  s y l l a b l e  a s  t h e  t e s t  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s .
I n t e r p r e t a t i o n  o f  t h e  d a t a  i n  T a b l e  XXI d e s e r v e s  
f u r t h e r  d e l i b e r a t i o n .  P t a c e k  a n d  M a lo n e y  (_4l) e x p l a i n e d  t h a t  
f a s t e r  r a t e s  m i g h t  h a v e  b e e n  e s t a b l i s h e d  f o r  t h e i r  
g e r i a t r i c  g r o u p  u n d e r  i d e a l  m o t i v a t i n g  c o n d i t i o n s  a n d  w i t h  
r e p e a t e d  t r i a l s .  T h e i r  s u b j e c t s  r e p o r t e d l y  h a d  d i f f i c u l t y  
c o m p r e h e n d i n g  t h e  t a s k .
The p r e s e n t  i n v e s t i g a t o r  a t t e m p t e d  t o  e l i m i n a t e  t h e  
i n f l u e n c e  o f  i n a d e q u a t e  t r i a l s  b y  a l l o w i n g  e a c h  p e r s o n  t o  
p r a c t i c e  t h e  t a s k  t h r e e  t i m e s  b e f o r e  t a p e  r e c o r d i n g  t h r e e  
s a m p l e s  t o  b e  a n a l y z e d .  A l t h o u g h  t h e  i n v e s t i g a t o r  d i d  n o t  
d e s i g n  an y  s p e c i a l  m e t h o d s  t o  i n c r e a s e  m o t i v a t i o n  a n d
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c o m p r e h e n s i o n  o f  t h e  t a s k ,  p r o b l e m s  I n  t h e s e  a r e a s  w e r e  n o t  
e v i d e n t .
The f a c t  t h a t  t h e  s e n e s c e n t  women p a r t i c i p a t i n g  i n  
t h e  p r e s e n t  e x p e r i m e n t  w e r e  o f t e n  t e s t e d  i n  g r o u p s  o f  t h r e e  
o r  f o u r  m i g h t  h a v e  a c c o u n t e d  f o r  t h e i r  a p p a r e n t  h i g h  
m o t i v a t i o n  l e v e l .  F u r t h e r m o r e ,  b e i n g  a b l e  t o  o b s e r v e  t h e  
o t h e r  women a s  t h e y  p e r f o r m e d  t h e  t a s k  m i g h t  h a v e  a l l o w e d  
t h e  s u b j e c t s  t o  c o m p r e h e n d  t h e  i n s t r u c t i o n s  m ore  e a s i l y .
P t a c e k  and  M a l o n e y ’ s (_4l) s a m p le  m i g h t  h a v e  a c c o u n t e d  
f o r  t h e i r  f i n d i n g  t h a t  a g i n g  women p r o d u c e d  v o c a l  f o l d  
d i a d o c h o k i n e s i s  a t  a  s l o w e r  r a t e  t h a n  y o u n g  a d u l t  f e m a l e s .  
T h e s e  i n v e s t i g a t o r s  i n c l u d e d  p e r s o n s  who w e r e  c o n f i n e d  t o  a  
home f o r  t h e  a g e d .  I t  i s  c o n c e i v a b l e ,  t h e r e f o r e ,  t h a t  t h e  
s e n e s c e n t  women who p r o d u c e d  h i g h e r  r a t e s  i n  t h e  p r e s e n t  
e x p e r i m e n t  m i g h t  h a v e  b e e n  e a s i e r  t o  m o t i v a t e  s i n c e  t h e y  
w e r e  m ore  a c t i v e l y  f u n c t i o n i n g  i n  s o c i e t y .  M o r e o v e r ,  i t  i s  
p o s s i b l e  t h a t  t h e  m e a s u r e m e n t s  o b t a i n e d  i n  t h e  p r e s e n t  
i n v e s t i g a t i o n  m i g h t  a c t u a l l y  h a v e  b e e n  l e s s  i n f l u e n c e d  b y  
a g i n g  b e c a u s e  t h e  i n d i v i d u a l s  w e r e  h e a l t h y  e n o u g h  n o t  t o  
h a v e  t o  b e  c o n f i n e d  t o  r e s t  h o m e s .  I f  n o n e  o f  t h e  a b o v e  
f a c t o r s  w e r e  r e s p o n s i b l e  f o r  t h e  d i f f e r e n c e s  o b s e r v e d  
b e t w e e n  t h e  r a t e s  p r o d u c e d  b y  t h e  s e n e s c e n t  g r o u p s ,  
d i f f e r e n c e s  m u s t  h a v e  b e e n  d u e  t o  some u nknow n  s a m p l i n g  
e r r o r .  The f i n d i n g s  r e l a t i v e  t o  a g i n g  d i d  i n d i c a t e  t h a t  i n  
t h e  f u t u r e  c a u t i o n  s h o u l d  b e  e x e c u t e d  i n  s e l e c t i n g  a
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r e p r e s e n t a t i v e  g e r i a t r i c  s a m p le  a n d  i n  a c c e p t i n g  c o n c l u s i o n s  
b a s e d  on  h y p o t h e s e s  t e s t e d  o n  s u c h  s a m p l e s .
D. POSSIBLE SOURCES OF ERROR
A l t h o u g h  t h e  r e l i a b i l i t y  c o e f f i c i e n t s  c i t e d  i n  a 
p r e v i o u s  c h a p t e r  s u g g e s t e d  t h a t  t h e  r e s u l t s  o b t a i n e d  i n  
t h i s  e x p e r i m e n t  w e r e  h i g h l y  c o n s i s t e n t ,  t h e  a c c u r a c y  o f  
t h e  d a t a  c o u l d  h a v e  b e e n  i n f l u e n c e d  b y  s u b j e c t  and  
e x p e r i m e n t a l  v a r i a b l e s .  The s u b j e c t s  who p a r t i c i p a t e d  i n  
t h e  s t u d y  w e r e  t h o u g h t  t o  r e p r e s e n t  a n o r m a l  p o p u l a t i o n .  
H o w e v e r ,  c o m p a r i s o n  o f  t h e  r a t e  o f  v o c a l  f o l d  d i a d o c h o ­
k i n e s i s  when p e r f o r m e d  b y  t h e  o l d e s t  g r o u p  o f  women a n d  o f  
t h e  m e a n  r a t e  when a n o t h e r  g e r i a t r i c  g r o u p  (_41) p r o d u c e d  
a  s i m i l a r  p h o n a t o r y  t a s k  p o i n t e d  t o  some u n k n o w n  s a m p l i n g  
e r r o r .
The e x a m i n e r  a t t e m p t e d  t o  s t a n d a r d i z e  h e r  t e s t i n g  
p r o c e d u r e s .  E a c h  s u b j e c t  was i n s t r u c t e d  to  c l e a r l y  
a r t i c u l a t e  t h e  s y l l a b l e  d e s i g n e d  f o r  t h e  t e s t ,  y e t  t h e  
s p e c t r o g r a p h i c  a n a l y s e s  d i d  n o t  a l w a y s  i n d i c a t e  t h a t  t h e  
c o m p l e t e  s y l l a b l e  was  b e i n g  u t t e r e d .  I t  s eem ed  p o s s i b l e ,  
i n  o n e  p a r t i c u l a r  i n s t a n c e ,  t h a t  t h e  a u d i t o r y  m o n i t o r i n g  
o f  t h e  t a s k  b y  t h e  i n v e s t i g a t o r  a n d  s e v e r a l  s u b j e c t s  was 
p e r h a p s  I n s u f f i c i e n t  t o  a c k n o w l e d g e  t h e  a b s e n c e  o f  a  w e l l  
a r t i c u l a t e d  s y l l a b l e .  T h e s e  s u b j e c t s  w e r e  f i v e  n u n s  
r a n g i n g  f r o m  t w e n t y  t o  t h i r t y - t w o  y e a r s  o f  a g e .  C o n t i n u o u s
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p h o n a t i o n  was  o f t e n  e v i d e n t  when a n a l y z i n g  s p e c t r o g r a m s  o f  
t h e i r  p e r f o r m a n c e s .  I t  w as  f i r s t  t h e o r i z e d  t h a t  t h e  
a c o u s t i c s  I n  t h e  c o n v e n t  w e r e  p o o r ,  h u t  a n a l y s i s  o f  
s p e c t r o g r a m s  o f  t e n  o l d e r  s i s t e r s ’ s a m p l e s ,  r e c o r d e d  I n  t h e  
same r o o m ,  r e v e a l e d  100 p e r  c e n t  a b d u c t i o n  i n  e v e r y  c a s e  
b u t  o n e .  S i n c e  t h e  t a s k  I s  s i m i l a r  t o  t h e  m e th o d  o f  c h a n t i n g  
p r a y e r s ,  i t  may b e  t h a t  t h e  y o u n g e r  s i s t e r s  f o l l o w e d  t h i s  
p a t t e r n  d u r i n g  t h e  e x p e r i m e n t a l  t e s t i n g .
I t  w as  f e l t  t h a t  a  r e a s o n a b l e  num ber  o f  s u b j e c t s  
w e r e  s e l e c t e d  f o r  t h e  c o l l e c t i o n  o f  t h e  d a t a .  H o w e v e r ,  o n l y  
t e n  p e r s o n s  p a r t i c i p a t e d  i n  t h e  a n e s t h e t i z a t i o n  t r e a t m e n t .  
T h e r e f o r e ,  t h e  f a c t  t h a t  r a t e ,  p e r i o d i c i t y ,  and p a t t e r n  o f  
v o c a l  f o l d  d i a d o c h o k i n e s i s  w e re  n o t  a f f e c t e d  b y  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x  m u s t  b e  a c c e p t e d  w i t h  c a u t i o n .  
S i g n i f i c a n t  d a t a  m i g h t  h a v e  b e e n  c o l l e c t e d  I f  a  l a r g e r  
n u m b er  o f  s u b j e c t s  h a d  t a k e n  p a r t  I n  t h i s  p r o c e d u r e .  
A d d i t i o n a l l y ,  e v e n  t h o u g h  s u b j e c t s  f a i l e d  t o  r e a c t  t o  
g l o t t i c  s t i m u l a t i o n  a f t e r  a n e s t h e s i a ,  i t  I s  n o t  known 
w h e t h e r  t h e  a n e s t h e t i z a t i o n  was s u f f i c i e n t  t o  d i s r u p t  a l l  
o f  t h e  s e n s o r y  r e c e p t o r s  o f  t h e  l a r y n x .
When d e s i g n i n g  t h e  p r o c e d u r e s  f o r  t h e  y o u n g e s t  g ro u p  
o f  women,  t h e  n u m b e r  o f  t r i a l s  h a d  t o  b e  l i m i t e d  b e c a u s e  
o f  f a t i g u e  f a c t o r s  and  t i m e  l i m i t a t i o n s .  S i n c e  t h e  s u b j e c t s  
w e r e  n o t  r e t e s t e d ,  i t  c a n n o t  be  e s t a b l i s h e d  w i t h  c e r t a i n t y  
t h a t  t h e  d a t a  r e p o r t e d  a c t u a l l y  r e p r e s e n t  maximum v o c a l
f o l d  d i a d o c h o k i n e t i c  a b i l i t y .  H o w e v e r ,  I t  w as  f e l t  t h a t  
t h e  n um ber  o f  t r i a l s ,  f i x e d  a c c o r d i n g  t o  t h e  r e s u l t s  o f  
a  p i l o t  s t u d y ,  s h o u l d  h a v e  p r o d u c e d  a  r e p r e s e n t a t i v e  
e s t i m a t e  o f  a  p e r s o n ’ s maximum p e r f o r m a n c e  o f  t h e  t a s k .
The t w e n t y  i n d i v i d u a l s  who t o o k  p a r t  i n  t h e  p r e l i m i n a r y  
i n v e s t i g a t i o n  p r o d u c e d  t h e i r  h i g h e s t  r a t e s  d u r i n g  t h e  
f o u r t h  a n d  f i f t h  t r i a l s .  I n  t h e  p r e s e n t  s t u d y ,  t h r e e  
p r a c t i c e  t r i a l s  w e r e  r e q u i r e d  and  m e a s u r e m e n t s  w e r e  t a k e n  
f r o m  t h e  n e x t  t h r e e  t r i a l s ,  w h i c h  a c c o r d i n g  t o  t h e  p r i o r  
i n v e s t i g a t i o n  w o u l d  h a v e  b e e n  p e r f o r m e d  m o s t  r a p i d l y .  
M o r e o v e r ,  t h e  p i l o t  s t u d y  m e a s u r e m e n t s  o f  t h e  v a r i a t i o n  o f  
t h e  i n d i v i d u a l  t r i a l s  f r o m  t h e  m ean  o f  t h e  t r i a l s  i n d i c a t e d  
t h a t  t h e  m ean  was  r e p r e s e n t a t i v e  o f  t h e  s u b j e c t s ’ maximum 
a b i l i t y  t o  p e r f o r m  t h e  t a s k .  B a s e d  o n  t h e s e  f i n d i n g s ,  t h e  
m ean  r a t e  p e r  s e c o n d  was s e l e c t e d  a s  a  m e a s u r e m e n t  o f  e a c h  
s u b j e c t ’ s v o c a l  f o l d  d i a d o c h o k i n e t i c  a b i l i t y .
The p o s s i b i l i t y  o f  e r r o r  r e s u l t i n g  d u e  t o  t h e  
s m a l l  n u m b er  o f  p h o n a t i o n  t i m e  o b s e r v a t i o n s  c o m p a r e d  was 
c o n s i d e r e d  b y  t h e  i n v e s t i g a t o r .  The f a c t  t h a t ,  o n l y  e i g h t  
c o n t r o l  s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s ,  p e r f o r m e d  
a t  c o m f o r t a b l e  p i t c h  an d  i n t e n s i t y  l e v e l s ,  h a d  100  p e r  c e n t  
a b d u c t e d  s y l l a b l e s  n e c e s s i t a t e d  l i m i t i n g  t h e  n u m b er  o f  
o b s e r v a t i o n s  o f  p h o n a t i o n  t i m e  t o  b e  t e s t e d  f o r  s i g n i f i c a n c e .  
H o w e v e r ,  a s s u m p t i o n s  f o r  u s i n g  p a r a m e t r i c  s t a t i s t i c s  w e re  
m e t  b y  r a n d o m l y  s e l e c t i n g  t h e  s a m p l e s  o f  t h e  o t h e r
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e x p e r i m e n t a l  c o n d i t i o n s  t o  b e  c o m p a r e d  w i t h  t h e  c o n t r o l .  
T h i s  m e th o d  o f  h a n d l i n g  t h e  d a t a  s h o u l d  h a v e  m i n i m i z e d  
e r r o r .
The q u e s t i o n  r e l a t i v e  t o  w h e t h e r  p a t t e r n  d a t a  t a k e n  
f ro m  one s a m p le  c o u l d  b e  c o n s i d e r e d  r e p r e s e n t a t i v e  o f  a 
s u b j e c t ’ s a b i l i t y  was a l s o  c o n t e m p l a t e d  b y  t h e  i n v e s t i g a ­
t o r .  M a t e r i a l  c o s t s  a n d  t i m e  r e s t r i c t i o n s  w e r e  i m p o r t a n t  
i n  s e l e c t i n g  t h i s  l i m i t e d  s a m p le  f o r  a n a l y s i s .  The amount 
o f  m e a s u r e m e n t  e r r o r  a r i s i n g  f r o m  t h e s e  l i m i t a t i o n s  i s  
u n k n o w n .
The m e t h o d s  o f  a n a l y s e s  w e r e  c o n t r o l l e d  a s  c a r e ­
f u l l y  as  p o s s i b l e .  H o w e v e r ,  s p e c t r o g r a p h i c  m e a s u r e m e n t  
e r r o r  c o u l d  h a v e  c o m p l i c a t e d  t h e  d a t a .  F o r  e x a m p l e ,  
a l t h o u g h  i t  was  p o s s i b l e  t o  b e g i n  m a k in g  t h e  g r a p h i c  l e v e l  
t r a c i n g s  b e f o r e  any  p o r t i o n  o f  t h e  t a p e  r e c o r d e d  s a m p le  was 
p l a y e d ,  t h e  f i r s t  s y l l a b l e  h a d  t o  b e  h e a r d  b e f o r e  t h e  
S o n o - G r a p h  c o u l d  b e  s t a r t e d .  O t h e r w i s e  t h e  i n v e s t i g a t o r  
m i g h t  h a v e  o b t a i n e d  a  t r a c i n g  l e s s  t h a n  2 . 4  s e c o n d s  i n  
d u r a t i o n .  T h e r e f o r e ,  t i m i n g  e r r o r s  m i g h t  h a v e  c a u s e d  t h e  
s p e c t r o g r a p h i c  s a m p l e s  t o  d i f f e r  s l i g h t l y  f r o m  t h e  g r a p h i c  
l e v e l  t r a c i n g s  o f  t h e  t a s k .  D i f f i c u l t y  i n  d i s t i n g u i s h i n g  
t h e  e x a c t  i n i t i a t i o n s  a n d  t e r m i n a t i o n s  o f  p h o n a t i o n  d u r i n g  
a n a l y s e s  o f  t h e  s p e c t r o g r a m s  a l s o  c o u l d  h a v e  r e s u l t e d  i n  
e r r o r ,  b u t  P e a r s o n  r s  c i t e d  i n  a  p r e v i o u s  c h a p t e r  i n d i c a t e d  
t h a t  t h e s e  a s s e s s m e n t s  w e r e  h i g h l y  r e l i a b l e .
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F u r t h e r m o r e ,  t h e  v a l i d i t y  c o e f f i c i e n t s  o f  t h e  p i t c h  
m e a s u r e m e n t s  m i g h t  h a v e  b e e n  s u b j e c t  t o  e r r o r .  Due t o  
t i m e  l i m i t a t i o n s ,  t h e  i n v e s t i g a t o r  n e g l e c t e d  t o  r e c h e c k  
t h e  f r e q u e n c y  r e s p o n s e  c h a r a c t e r i s t i c s  o f  t h e  S o n o - G r a p h  
b e f o r e  s u b m i t t i n g  t h e  t h i r t y  v o c a l  f o l d  d i a d o c h o k i n e t i c  
s a m p l e s  t o  s p e c t r u m  a n a l y s i s .
E .  IMPLICATIONS FOR CLINICAL USE OF VOCAL FOLD
DIADOCHOKINESIS
C e r t a i n  f a c t o r s  h a v e  b e e n  n o t e d  i n  t h i s  s t u d y  
w h i c h  a d d  t o  t h e  c l i n i c a l  u s e f u l n e s s  o f  t h e  t a s k .  F o r  
e x a m p l e ,  i t  was  d i s c o v e r e d  t h a t  v a r i a t i o n s  i n  p i t c h  a n d  
I n t e n s i t y  a f f e c t e d  p e r f o r m a n c e s  o f  t h e  p h o n a t o r y  t a s k .  
W h i l e  i t  I s  n o t  p o s s i b l e  t o  i n f e r  t h a t  t h e s e  f i n d i n g s  c a n  
b e  a p p l i e d  t o  a l l  p a t i e n t s  w h o se  v o i c e s  a r e  d e v i a n t  i n  
p i t c h  a n d  I n t e n s i t y  c h a r a c t e r i s t i c s ,  i t  seem s l o g i c a l  t o  
a s su m e  t h a t  p e r s o n s  w i t h  f u n c t i o n a l  p i t c h  a n d  i n t e n s i t y  
p r o b l e m s  m i g h t  h a v e  d i f f i c u l t y  p e r f o r m i n g  v o c a l  f o l d  
d l a d o c h o k i n e s i s . I f  s o ,  t h e i r  p o o r  p e r f o r m a n c e  m i g h t  b e  
a  r e f l e c t i o n  o f  t h e i r  a l t e r a t i o n s  I n  p i t c h  a n d  I n t e n s i t y .
M o r e o v e r ,  i n f o r m a t i o n  d i s c u s s e d  i n  t h i s  c h a p t e r  
s u g g e s t e d  t h a t  a n  e l d e r l y  p e r s o n ’ s d e v i a n t  p e r f o r m a n c e  o f  
t h e  t a s k  w o u l d  n o t  n e c e s s a r i l y  b e  d u e  t o  a g i n g  f a c t o r s .  
P r o b l e m s  w i t h  v o c a l  f o l d  d l a d o c h o k i n e s i s  w o u ld  seem t o  
p o i n t  t o  t h e  n e e d  f o r  m e d i c a l  e x a m i n a t i o n  i f  a  d i a g n o s i s
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o t h e r  t h a n  d i s o r d e r e d  s p e e c h  h a d  n o t  a l r e a d y  b e e n  m a d e .
The a b o v e  I m p l i c a t i o n s  a r e  i m p o r t a n t  f o r  t h e  
c l i n i c i a n  t o  r e c o g n i z e ,  b u t  t h e  n e e d  t o  f i n d  a  p r a c t i c a l  
m e t h o d  o f  a n a l y z i n g  t h e  t a s k  seems o f  p r i m a r y  c o n c e r n .
V o c a l  f o l d  d l a d o c h o k i n e s i s  c a n n o t  b e  u s e d  e f f e c t i v e l y  i n  
d i a g n o s i n g  p h o n a t o r y  p r o b l e m s  u n t i l  s u c h  a  m e t h o d  h a s  b e e n  
f o u n d .
F .  SUGGESTIONS FOR FUTURE RESEARCH
T h e r e  seem t o  b e  s e v e r a l  p o s s i b l e  s t e p s  w h i c h  m i g h t  
b e  t a k e n  t o  e s t a b l i s h  an  a d e q u a t e  m e t h o d  o f  a n a l y z i n g  s a m p l e s  
o f  v o c a l  f o l d  d l a d o c h o k i n e s i s .  The f i r s t  m i g h t  b e  t o  
d e t e r m i n e  when a b d u c t i o n  o f  t h e  v o c a l  f o l d s  o c c u r s  d u r i n g  
t h e  p e r f o r m a n c e  o f  t h e  t a s k .  E l e c t r o m y o g r a p h y  a n d  c i n e -  
r a d i o l o g y  c o u l d  b e  u t i l i z e d  t o  a c c o m p l i s h  t h i s  g o a l .
S e c o n d l y ,  I f  g r a p h i c  l e v e l  t r a c i n g s  an d  s p e c t r o g r a m s  c o u l d  
b e  made s i m u l t a n e o u s l y  w i t h  t h e  a b o v e  a n a l y s e s ,  i n f o r m a t i o n  
c o u l d  b e  o b t a i n e d  w h i c h  s h o u l d  p e r m i t  t h e  c l i n i c i a n  t o  b e  
b e t t e r  a b l e  t o  d i s c r i m i n a t e  t h e  p r e s e n c e  a n d  t h e  d e g r e e  o f  
v o c a l  f o l d  a b d u c t i o n  b y  i n s p e c t i n g  t h e s e  r e p r e s e n t a t i o n s  
o f  p h o n a t i o n .  C i n e r a d i o g r a p h i c  t e c h n i q u e s  m i g h t  a l s o  b e  
u s e d  t o  d e t e r m i n e  w h e t h e r  r e p e t i t i o n  o f  [ a ] ,  / h a / ,  o r  [ h A ]
I s  t h e  b e s t  t e s t  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s .
A f t e r  a  more  a d e q u a t e  m e th o d  o f  I n t e r p r e t i n g  t h e  
d a t a  a n d  t h e  b e s t  t e s t  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  h a v e
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"been f o u n d ,  i t  w o u l d  b e  d e s i r a b l e  t o  e s t a b l i s h  n o rm s  f o r  
t h e  p h o n a t o r y  t a s k .  W i t h  t h e  n o r m a t i v e  d a t a  c o l l e c t e d ,  
i n v e s t i g a t i o n  o f  t h e  p e r f o r m a n c e  o f  c l i n i c a l  g r o u p s  s h o u l d  
b e  i n i t i a t e d .
C l i n i c a l  o b s e r v a t i o n s  h a v e  s u g g e s t e d  t h a t  n e u r o l o g -  
i c a l l y  i n v o l v e d  p a t i e n t s  h a v e  d i f f i c u l t y  p r o d u c i n g  
s y l l a b l e s  r a p i d l y .  I t  i s  n o t  known w h e t h e r  t h i s  b e h a v i o r  
i s  du e  t o  l a r y n g e a l  m u s c u l a t u r e  i n c o o r d i n a t i o n s  o r  i f  i t  
r e s u l t s  f r o m  l a c k  o f  a d e q u a t e  b r e a t h  p r e s s u r e .  F u t u r e  
i n v e s t i g a t o r s  m i g h t  a t t e m p t  t o  s t u d y  t h e s e  p r o b l e m s .
I t  m i g h t  a l s o  b e  b e n e f i c i a l  t o  b e g i n  l o n g i t u d i n a l  
t e s t i n g  o f  t h e  t a s k  as  p e r f o r m e d  b y  p e r s o n s  w i t h  
f u n c t i o n a l  v o i c e  p r o b l e m s .  T h i s  t y p e  o f  d a t a  c o u l d  u n f o l d  
a d d i t i o n a l  I n f o r m a t i o n  r e l a t i n g  t o  t h e  e f f e c t  o f  p i t c h  a n d  
i n t e n s i t y  o n  t h e  t a s k .
The r e s u l t s  o f  t h e  i n v e s t i g a t i o n  s u g g e s t  t h a t  
d i s r u p t i o n  o f  l a r y n g e a l  s o m e s t h e t i c  f e e d b a c k  d o e s  n o t  
p r o d u c e  c h a n g e s  I n  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  o f  v o c a l  
f o l d  d l a d o c h o k i n e s i s .  H o w e v e r ,  s i n c e  t h e  s a m p le  p a r t i c i ­
p a t i n g  I n  t h i s  c o n d i t i o n  w as  r a t h e r  s m a l l ,  I t  was  f e l t  t h a t  
t h i s  p r o c e d u r e  m i g h t  b e  u s e d  w i t h  a l a r g e r  p o p u l a t i o n  t o  
a s c e r t a i n  w h e t h e r  s i g n i f i c a n t  d i f f e r e n c e s  w o u ld  o c c u r .  O t h e r  
m e t h o d s  o f  a n e s t h e t i z a t i o n  m i g h t  a l s o  b e  t r i e d  t o  s e e  i f  
t h e y  y i e l d  d i f f e r e n t  r e s u l t s .
S e c o n d a r y  I n f o r m a t i o n  c o n c e r n i n g  p i t c h  l e v e l s
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u t i l i z e d  d u r i n g  p h o n a t i o n  was  a l s o  o b t a i n e d  I n  t h i s  
i n v e s t i g a t i o n .  The  m ean  f u n d a m e n t a l  f r e q u e n c y  o f  t h e  
women’ s p e r f o r m a n c e  o f  t h e  t a s k  a t  c o m f o r t a b l e  p i t c h  l e v e l s  
was  s l i g h t l y  h i g h e r  t h a n  a v e r a g e  p i t c h  v a l u e s  r e p o r t e d  b y  
p r e v i o u s  i n v e s t i g a t o r s  ( 3 0 ,  3 3 ,  ^3_, 47)  . M eans  an d  
s t a n d a r d  d e v i a t i o n s  o f  t h e s e  v a l u e s  c a n  b e  f o u n d  i n  
A p p e n d i x  B .
P t a c e k  a n d  S a n d e r  ( 4 2 )  a l s o  r e p o r t e d  a v e r a g e  
f r e q u e n c i e s  t h a t  w e re  h i g h e r  t h a n  w o u ld  b e  e x p e c t e d  f r o m  
p r e v i o u s  r e p o r t s .  The a u t h o r s  ( 4 2 )  t h e o r i z e d  t h a t  f e m a l e  
a d u l t s  em p lo y  h i g h e r  p i t c h e s  d u r i n g  n o n - s p e e c h  a c t i v i t i e s  
t h a n  d u r i n g  c o n v e r s a t i o n a l  s p e a k i n g .  H o w e v e r ,  s i n c e  n e i t h e r  
t h e  p r e s e n t  i n v e s t i g a t o r  n o r  P t a c e k  and  S a n d e r  m e a s u r e d  t h e  
p a r t i c i p a n t s '  p i t c h  d u r i n g  c o n v e r s a t i o n a l  s p e e c h ,  i t  i s  
n o t  known w h e t h e r  t h e s e  p a r t i c u l a r  s u b j e c t s  u t i l i z e d  h i g h e r  
p i t c h e s  d u r i n g  t h e  e x p e r i m e n t a l  p r o c e d u r e s .  I t  w o u ld  s eem  
a d v a n t a g e o u s  t o  co m pare  a  s u b j e c t ' s  a v e r a g e  p i t c h  d u r i n g  
s p e a k i n g  w i t h  h i s  p i t c h  d u r i n g  p h o n a t o r y  a c t i v i t i e s  s u c h  
a s  v o c a l  f o l d  d l a d o c h o k i n e s i s .  A b e t t e r  u n d e r s t a n d i n g  o f  
t h e  n a t u r e  o f  p h o n a t i o n  c o u l d  b e  g a i n e d  f r o m  s u c h  a n  
i n v e s t  i g a t i o n .
CHAPTER VI
SUMMARY AND CONCLUSIONS
A. INTRODUCTION
S p e e c h  p a t h o l o g i s t s  h a v e  r e c e n t l y  b e g u n  t o  s t u d y  
t a s k s  w h i c h  c a n  b e  u s e d  i n  t h e  d i a g n o s i s  o f  p h o n a t o r y  
p r o b l e m s .  One t a s k  w h i c h  h a s  b e e n  recom m ended  f o r  t e s t i n g  
v o c a l  f o l d  a b d u c t i o n  a n d  a d d u c t i o n  i s  t h e  r a p i d  r e p e t i t i o n  
o f  e i t h e r  a  n e u t r a l  v o w e l  o r  a s y l l a b l e  c o n t a i n i n g  a  v o w e l  
a n d  t h e  g l o t t a l  f r i c a t i v e .  T h i s  t a s k  i s  r e f e r r e d  t o  a s  
v o c a l  f o l d  d l a d o c h o k i n e s i s .
The few r e f e r e n c e s  w h i c h  h a v e  d e a l t  s p e c i f i c a l l y  
w i t h  t h i s  p h o n a t o r y  a b i l i t y  h a v e  r e p o r t e d  r a t e s  o f  p e r ­
f o r m a n c e  ( 6 ,  4 1 ,  _44) . H o w ev er ,  c l i n i c a l  o b s e r v a t i o n s  h a v e  
i n d i c a t e d  t h a t  o t h e r  m e a s u r e m e n t s  s h o u l d  b e  made o f  v o c a l  
f o l d  d i a d o c h o k i n e t i c  s a m p l e s ,  i . e . ,  p a t t e r n  and p e r i o d i c i t y .  
F u r t h e r m o r e ,  r e s e a r c h  r e l a t i v e  t o  t h e  r o l e  o f  s e n s o r y  
f e e d b a c k  i n  t h e  p e r f o r m a n c e  o f  p h o n a t o r y  t a s k s  h a s  s u g g e s t e d  
t h a t  a s s e s s m e n t s  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  m i g h t  be 
d e p e n d e n t  u p o n  a  n um ber  o f  f a c t o r s  ( 1 9 ,  3 1 ,  3 2 ,  4 1 ,  4 2 ) .
I t  may b e  t h a t  s y n c h r o n i z a t i o n  o f  t h e  v o c a l  m e c h a n i s m  
d u r i n g  p e r f o r m a n c e s  o f  t h e  p h o n a t o r y  t a s k  i s  d e p e n d e n t  u p o n  
s e n s o r y  f e e d b a c k  s y s t e m s .  F u r t h e r m o r e ,  m o d i f i c a t i o n s  I n  a  
p e r s o n ’ s p h o n a t i o n  o f  t h e  t a s k  may o c c u r  due  t o  v a r i a t i o n s
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i n  p i t c h  a n d  i n t e n s i t y .  I t  was  f e l t  t h a t  a g i n g  m i g h t  a l s o  
h e  a  f a c t o r  i n  v o c a l  f o l d  d i a d o c h o k i n e t i c  a b i l i t y .  G e r i a t r i c  
w o m e n 's  r a t e s  o f  p e r f o r m i n g  t h e  t a s k  w e r e  p r e v i o u s l y  n o t e d  
t o  b e  s i g n i f i c a n t l y  s l o w e r  t h a n  t h o s e  o f  y o u n g  a d u l t  
f e m a l e s  (.41) , b u t  m e a s u r e m e n t s  o f  p e r i o d i c i t y  a n d  p a t t e r n  
o f  t h e  a g i n g  w o m e n ' s  d i a d o c h o k i n e t i c  s a m p l e s  w e r e  n o t  m a d e .  
I n f e r e n c e s  r e g a r d i n g  t h e  r e l a t i o n s h i p  b e t w e e n  d e v i a n t  
d i a d o c h o k i n e t i c  a b i l i t i e s  a n d  p h o n a t o r y  p r o b l e m s  c o u l d  n o t  
b e  made u n t i l  m ore  i n f o r m a t i o n  was  a v a i l a b l e  r e g a r d i n g  t h e  
n a t u r e  o f  t h e  p h o n a t o r y  t a s k  and  t h e  e f f e c t  o f  t h e  a b o v e  
n o t e d  v a r i a b l e s  u p o n  i t s  p e r f o r m a n c e .
B .  STATEMENT OP THE PROBLEM
The p r e s e n t  i n v e s t i g a t i o n  was  d e s i g n e d  t o  s t u d y  t h e  
n a t u r e  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  a n d  t h e  e f f e c t s  o f  
p i t c h ,  i n t e n s i t y ,  a n d  a g i n g  u p o n  p e r f o r m a n c e s  o f  t h e  
p h o n a t o r y  t a s k .
G. SUBJECTS AND PROCEDURES
One h u n d r e d  a n d  t h i r t y  i n d i v i d u a l s , who e v i d e n c e d  
n o r m a l  h e a l t h ,  h e a r i n g  a c u i t y ,  a n d  v o c a l  q u a l i t y ,  w e r e  
s e l e c t e d  t o  p a r t i c i p a t e  i n  t h e  s t u d y .  The r a p i d  r e p e t i t i o n  
o f  t h e  s y l l a b l e  [ h A ]  was u s e d  a s  a  m e a s u r e  o f  v o c a l  f o l d  
d l a d o c h o k i n e s i s .  T a p e  r e c o r d i n g s  w e r e  made o f  t h e  s u b j e c t s '  
p r o d u c t i o n s  o f  t h e  p h o n a t o r y  t a s k .  V o c a l  f o l d  d i a d o c h o -
129
k i n e s i s  p r o d u c e d  b y  o n e  h u n d r e d  a n d  t w e n t y  women,  who w e r e  
g r o u p e d  a c c o r d i n g  t o  t h r e e  a g e  c l a s s i f i c a t i o n s ,  was 
a n a l y z e d  t o  d e t e r m i n e  t h e  e f f e c t s  o f  a g i n g  u p o n  t h e  t a s k .  
F o r t y  o f  t h e  y o u n g e s t  women r a p i d l y  r e p e a t e d  t h e  s y l l a b l e  
[ h A ]  i n  c o m p l i a n c e  w i t h  s p e c i f i e d  c o n d i t i o n s  d e s i g n e d  t o  
e v a l u a t e  d i s r u p t i o n  o f  t h e  a u d i t o r y  f e e d b a c k  m e c h a n i s m  an d  
t h e  i m p o r t a n c e  o f  p i t c h  a n d  I n t e n s i t y  c h a n g e s .  T e n  i n d i ­
v i d u a l s  u n d e r w e n t  t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x  
so  t h a t  t h e  i n f l u e n c e  o f  s o m e s t h e t i c  f e e d b a c k  o n  r a p i d  
v o c a l  f o l d  a b d u c t i o n - a d d u c t i o n  c o u l d  b e  e x a m i n e d .
D i f f e r e n c e s  i n  r a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  o f  
v o c a l  f o l d  d l a d o c h o k i n e s i s  due  t o  t h e  e x p e r i m e n t a l  t r e a t ­
m e n t s  w e r e  c a l c u l a t e d  a n d  a n a l y z e d  f o r  s i g n i f i c a n c e  b y  
s e v e r a l  a n a l y s i s  o f  v a r i a n c e  d e s i g n s ,  b y  t - t e s t s  o f  p a i r e d  
o b s e r v a t i o n s ,  a n d  b y  a  W i l c o x o n  m a t c h e d - p a i r s  s i g n e d - r a n k s  
t e s t .
D. RESULTS 
1* N a t u r e  o f  V o c a l  F o l d  D l a d o c h o k i n e s i s
a * ^ f f e cfe o f  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k  u p o n  
v o c a l  f o l d  d l a d o c h o k i n e s i s . The f i r s t  e x p e r i m e n t a l  
h y p o t h e s i s  t e s t e d  was  t h a t  t h e r e  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  r a t e  o f  v o c a l  f o l d  d i a d o c h o k i n e s l s  ( l )  
w hen  t h e  t a s k  i s  p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  a n d  
i n t e n s i t y  l e v e l , a n d  ( 2 )  when i t  i s  p e r f o r m e d  a t  a.
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c o m f o r t a b l e  p i t c h  l e v e l , w i t h  I n t e n s i t y  c o n t r o l l e d  a n d  
b i n a u r a l  m a s k i n g  d i s r u p t i n g  a u d i t o r y  f e e d b a c k . S i g n i f i ­
c a n t l y  s l o w e r  r a t e s  r e s u l t e d  w hen  t h e  s u b j e c t s  w ere  
p r e s e n t e d  w i t h  a u d i t o r y  m a s k i n g  t o  c a u s e  d i s r u p t i o n  o f  
a u d i t o r y  f e e d b a c k .  T h e s e  d i f f e r e n c e s  i n  r a t e  w o u l d  o n l y  
h a v e  o c c u r r e d  b y  c h a n c e  one  t i m e  o u t  o f  one h u n d r e d .  
T h e r e f o r e ,  t h e  h y p o t h e s i s  r e l a t i v e  t o  r a t e  w as  r e j e c t e d .
T he  s e c o n d  e x p e r i m e n t a l  h y p o t h e s i s  was  t h a t  t h e r e  
a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p e r i o d i c i t y  o f  v o c a l  
f o l d  d l a d o c h o k i n e s i s  ( l )  w hen  t h e  t a s k  i s  p e r f o r m e d  a t  s. 
c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l , and  ( 2 )  when i t  i s  
p e r f o r m e d  a t  a  c o m f o r t a b l e  p i t c h  l e v e l , w i t h  i n t e n s i t y  
c o n t r o l l e d  a n d  b i n a u r a l  m a s k i n g  d i s r u p t i n g  a u d i t o r y  f e e d ­
b a c k  . C o m p a r i s o n  o f  t h e  p e r i o d i c i t y  m e a s u r e m e n t s  d i d  n o t  
p r o d u c e  s i g n i f i c a n t  r e s u l t s .  T h e r e f o r e ,  t h e  n u l l  h y p o t h e s i s  
r e f e r a b l e  t o  p e r i o d i c i t y  an d  t h e  a b o v e  e x p e r i m e n t a l  t r e a t ­
m e n t s  w as  a c c e p t e d .
The t h i r d  e x p e r i m e n t a l  h y p o t h e s i s  t e s t e d  was t h a t  
t h e r e  a r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  
v o c a l  f o l d  d l a d o c h o k i n e s i s  ( l )  when t h e  t a s k  i s  p e r f o r m e d  
a t  a  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l , a n d  (2 )  w h e n  
i t  i s  p e r f o r m e d  a t  a c o m f o r t a b l e  p i t c h  l e v e l , w i t h  i n t e n ­
s i t y  c o n t r o l l e d  a n d  b i n a u r a l  m a s k i n g  d i s r u p t i n g  a u d i t o r y  
f e e d b a c k . S i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  t h e  
p h o n a t o r y  t a s k  w e r e  n o t  p r e s e n t  when a u d i t o r y  f e e d b a c k  was
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d i s r u p t e d .  On t h e  b a s i s  o f  t h i s  e x p e r i m e n t a l  f i n d i n g ,  t h e  
t h i r d  h y p o t h e s i s  w as  a c c e p t e d .
b .  E f f e c t  o f  d i s r u p t i n g  l a r y n g e a l  s o m e s t h e t i c  f e e d ­
b a c k  u p o n  v o c a l  f o l d  d i a d o c h o k l n e s l s . The f o u r t h  e x p e r i ­
m e n t a l  h y p o t h e s i s  w a s  t h a t  t h e r e  a r e  n o  s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  r a t e  o f  v o c a l  f o l d  d i a d o c h o k l n e s l s  
b e f o r e  and  a f t e r  t o p i c a l  a n e s t h e t i z a t i o n  o f  t h e  l a r y n x . 
B a s e d  o n  t h e  f i n d i n g s  s u m m a r i z e d  i n  C h a p t e r  IV t h i s  
h y p o t h e s i s  c o u l d  n o t  b e  r e j e c t e d .
The f i f t h  e x p e r i m e n t a l  h y p o t h e s i s  s t a t e d  t h a t  t h e r e  
a r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  _ the  p e r i o d i c i t y  o f  v o c a l  
f o l d  d l a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  t o p i c a l  a n e s t h e t i z a ­
t i o n  o f  t h e  l a r y n x . C o m p a r i s o n  o f  t h e  p e r i o d i c i t y  
m e a s u r e m e n t s  b e f o r e  a n d  a f t e r  t h e  e x p e r i m e n t a l  t r e a t m e n t  
d i d  n o t  y i e l d  s i g n i f i c a n t  r e s u l t s .  T h e r e f o r e ,  t h e  f i f t h  
h y p o t h e s i s  was  a c c e p t e d .
The s i x t h  e x p e r i m e n t a l  h y p o t h e s i s  t e s t e d  was t h a t  
t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  
v o c a l  f o l d  d l a d o c h o k i n e s i s  b e f o r e  a n d  a f t e r  t o p i c a l  
a n e s t h e t i z a t i o n  o f  t h e  l a r y n x . The f i n d i n g s  o f  t h e  p r e s e n t  
i n v e s t i g a t i o n  d i d  n o t  d e m o n s t r a t e  t h a t  t h i s  h y p o t h e s i s  
c o u l d  b e  r e j e c t e d .
2 •  E f f e c t  o f  V a r y i n g  P i t c h  a n d  I n t e n s i t y  u p o n  V o c a l  F o l d  
D l a d o c h o k i n e s i s
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The s e v e n t h  e x p e r i m e n t a l  h y p o t h e s i s  s t a t e d  t h a t  
t h e r e  a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t e  o f  v o c a l  
f o l d  d i a d o c h o k l n e s l s  w hen  p i t c h  an d  I n t e n s i t y  l e v e l s  a r e  
v a r i e d . The  F r a t i o  c o m p a r i n g  t h e  n i n e  p i t c h  and  i n t e n s i t y  
t r e a t m e n t  m eans  was  s i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  o f  
c o n f i d e n c e .  M o r e o v e r ,  a n a l y s i s  r e v e a l e d  t h a t  t h e  p i t c h  
t r e a t m e n t  e f f e c t  c a u s e d  s i g n i f i c a n t  d i f f e r e n c e s  i n  r a t e  
d u r i n g  p e r f o r m a n c e s  o f  t h e  t a s k .  I n t e r a c t i o n  b e t w e e n  t h e  
p i t c h  a n d  i n t e n s i t y  t r e a t m e n t s  was  a l s o  s i g n i f i c a n t  i n  
a f f e c t i n g  t h e  r a t e s  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s .  I t  was 
f u r t h e r  e s t a b l i s h e d  t h a t  r a t e  was s i g n i f i c a n t l y  d i f f e r e n t  
when  i n t e n s i t y  was  v a r i e d  a s  v o c a l  f o l d  d i a d o c h o k l n e s l s  
was  p e r f o r m e d  a t  r e l a t i v e l y  s t a b l e  l o w ,  c o m f o r t a b l e ,  an d  
h i g h  p i t c h  l e v e l s .  I n  a d d i t i o n ,  a l t e r i n g  p i t c h  when i n t e n ­
s i t y  was  m a i n t a i n e d  a t  c o m f o r t a b l e  a n d  h i g h  l e v e l s  
p r o d u c e d  s i g n i f i c a n t  c h a n g e s  i n  r a t e .  S i g n i f i c a n t  
d i f f e r e n c e s  f o u n d  b e t w e e n  p a i r s  o f  r a t e  m ean s  f u r t h e r  
s u b s t a n t i a t e d  t h e  p r e m i s e  t h a t  p i t c h  an d  i n t e n s i t y  w e re  
I m p o r t a n t  v a r i a b l e s  t o  c o n s i d e r  w hen  m e a s u r i n g  r a t e  o f  t h e  
p h o n a t o r y  t a s k .  On t h e  b a s i s  o f  t h e s e  e x p e r i m e n t a l  f i n d i n g s ,  
t h e  h y p o t h e s i s  c a n  b e  r e j e c t e d  w i t h  c o n f i d e n c e .
The e i g h t h  e x p e r i m e n t a l  h y p o t h e s i s  w as  t h a t  t h e r e  
a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p e r i o d i c i t y  o f  v o c a l  
f o l d  d l a d o c h o k i n e s i s  when p i t c h  an d  i n t e n s i t y  l e v e l s  a r e  
v a r i e d . C o m p a r i s o n  o f  t h e  p e r i o d i c i t y  d a t a  r e l a t i v e  t o
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p i t c h  a n d  i n t e n s i t y  c h a n g e s  was  n o t  s t a t i s t i c a l l y  s i g n i f i ­
c a n t .  T h e r e f o r e ,  i t  was  n o t  p o s s i b l e  t o  r e j e c t  t h e  e i g h t h  
n u l l  h y p o t h e s i s .
The n i n t h  e x p e r i m e n t a l  h y p o t h e s i s  s t a t e d  t h a t  t h e r e  
a r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  v o c a l  f o l d  
d l a d o c h o k i n e s i s  w hen  p i t c h  a n d  i n t e n s i t y  l e v e l s  a r e  v a r i e d . 
The e v a l u a t i o n  o f  t h e  d i f f e r e n c e s  i n  t h e  p e r c e n t a g e  o f  
a b d u c t e d  s y l l a b l e s  f o r  t h e  n i n e  p i t c h  a n d  i n t e n s i t y  
t r e a t m e n t  c o n d i t i o n s  p r o d u c e d  a n  F r a t i o  w h i c h  w as  s i g n i f i ­
c a n t  a t  t h e  .0 1  l e v e l  o f  c o n f i d e n c e .  I t  was  a l s o  f o u n d  t h a t  
p i t c h  was  a  s i g n i f i c a n t  f a c t o r  i n  d e t e r m i n i n g  t h e  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s  d u r i n g  p e r f o r m a n c e  o f  t h e  p h o n a t o r y  
t a s k .  I n  a d d i t i o n ,  t h e  i n t e n s i t y  t r e a t m e n t  a f f e c t e d  t h e  
m e a s u r e m e n t s  o f  a b d u c t e d  s y l l a b l e s  s i g n i f i c a n t l y .  H o w e v e r ,  
s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  p i t c h  a n d  i n t e n s i t y  t r e a t ­
m e n t s  was  n o t  e v i d e n t .  D i f f e r e n c e s  i n  t h e  p e r c e n t a g e s  o f  
a b d u c t e d  s y l l a b l e s  w e r e  f o u n d  t o  b e  s i g n i f i c a n t  when 
s u b j e c t s  p e r f o r m e d  t h e  t a s k  i n  a  low  p i t c h e d  v o i c e  w h i l e  
v a r y i n g  i n t e n s i t y  a n d  i n  a h i g h  p i t c h e d  v o i c e  a c r o s s  t h r e e  
l e v e l s  o f  v o c a l  i n t e n s i t y .  C o m p a r i s o n  o f  p a i r s  o f  mean 
p e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  r e a c h e d  s t a t i s t i c a l  s i g ­
n i f i c a n c e  i n  f o u r  i n s t a n c e s .
The p e r c e n t a g e  o f  p h o n a t i o n  t i m e  was  n o t  s t a t i s t i ­
c a l l y  s i g n i f i c a n t  d u e  t o  v a r i a t i o n s  i n  p i t c h  a n d  i n t e n s i t y .  
S i n c e  t h e  p a t t e r n  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  r e f e r s  t o
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m e a s u r e m e n t s  o f  t h e  p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  a n d  
o f  t h e  p e r c e n t a g e  o f  p h o n a t i o n  t i m e ,  t h e  o n l y  p a r t  o f  t h e  
p a t t e r n  h y p o t h e s i s  w h i c h  c a n  b e  r e j e c t e d  w i t h  c o n f i d e n c e  
i s  t h e  f o r m e r  p o r t i o n  r e f e r a b l e  t o  t h e  p e r c e n t a g e  o f  
a b d u c t  ed  s y l l a b l e  s .
3 .  E f f e c t  o f  A g i n g  u p o n  V o c a l  F o l d  D l a d o c h o k i n e s i s
The t e n t h  h y p o t h e s i s  t e s t e d  was t h a t  t h e r e  a r e  no 
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t e  o f  v o c a l  f o l d  
d l a d o c h o k i n e s i s  w h en  t h e  t a s k  i s  p e r f o r m e d  b y  y o u n g  a d u l t  
women, b y  m a t u r e  women, a n d  b y  women i n  t h e  l a t e  s e n e s c e n t  
p e r i o d  o f  l i f e . The r e s u l t s  o f  a n a l y z i n g  t h e  r a t e  d a t a  
r e f e r a b l e  t o  a g i n g  w e re  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  
T h e r e f o r e ,  t h e  n u l l  h y p o t h e s i s  was a c c e p t e d .
The e l e v e n t h  h y p o t h e s i s  was  t h a t  t h e r e  a r e  no  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p e r i o d i c i t y  o f  v o c a l  f o l d  
d i a d o c h o k l n e s l s  when t h e  t a s k  i s  p e r f o r m e d  b y  y o u n g  ad u l t  
women, b y  m a t u r e  women, a n d  b y  women i n  t h e  l a t e  s e n e s c e n t  
p e r i o d  o f  l i f e . The F r a t i o  r e s u l t i n g  f r o m  a s i m p l e  
r a n d o m i z e d  a n a l y s i s  o f  v a r i a n c e  o f  t h e  p e r i o d i c i t y  d a t a  
was  n o t  f o u n d  t o  b e  s i g n i f i c a n t .  On t h e  b a s i s  o f  t h i s  
f i n d i n g ,  t h e  h y p o t h e s i s  c o u l d  n o t  b e  r e j e c t e d .
The t w e l f t h  e x p e r i m e n t a l  h y p o t h e s i s  s t a t e d  t h a t  
t h e r e  a r e  no  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  
v o c a l  f o l d  d l a d o c h o k i n e s i s  when t h e  t a s k  i s  p e r f o r m e d  b y
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y o u n g  a d u l t  women, b y  m a t u r e  women, an d  b y  women I n  t h e  
l a t e  s e n e s c e n t  p e r i o d  o f  l i f e . The e f f e c t  o f  a g i n g  o n  t h e  
p e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  a n d  on t h e  p e r c e n t a g e s  o f  
p h o n a t i o n  t i m e  d u r i n g  v o c a l  f o l d  d l a d o c h o k i n e s i s  w as  e v a l ­
u a t e d  t o  t e s t  t h e  a b o v e  h y p o t h e s i s .  The a n a l y s e s  f a i l e d  t o  
y i e l d  s i g n i f i c a n t  v a l u e s .  T h e r e f o r e ,  t h i s  h y p o t h e s i s  was 
a c c e p t e d .
E .  DISCUSSION
I t  was  i n f e r r e d  f r o m  t h e  r e s u l t s  o f  t h e  i n v e s t i g a ­
t i o n  t h a t  t h e  p h y s i o l o g i c a l  p r o c e s s  w h i c h  i s  r e s p o n s i b l e  
f o r  c o o r d i n a t i n g  r a p i d ,  l a r y n g e a l ,  a b d u c t  I o n - a d d u c t i o n  
movement  i s  somehow d e p e n d e n t  u p o n  i n f o r m a t i o n  o b t a i n e d  
f r o m  t h e  a u d i t o r y  m e c h a n i s m  o r  t h a t  a p e r s o n ’ s a p p r o a c h  
t o  t h e  v o c a l  f o l d  d i a d o c h o k i n e t i c  t a s k  i s  a l t e r e d  w h e n  
a u d i t o r y  f e e d b a c k  i s  d i s r u p t e d .  The f a c t  t h a t  s u b j e c t s  
p e r f o r m e d  v o c a l  f o l d  d l a d o c h o k i n e s i s  s i g n i f i c a n t l y  s l o w e r  
when a u d i t o r y  f e e d b a c k  was  d i s r u p t e d  s u g g e s t e d  t h a t  
s e n s o r y  m e c h a n i s m s  o f  t h e  e a r  a r e  i m p o r t a n t  d e t e r m i n a n t s  
i n  s y n c h r o n i z i n g  l a r y n g e a l  m o v e m a i t s .  T h i s  f i n d i n g  i s  
c o n s i s t e n t  w i t h  p r e v i o u s  r e p o r t s  o f  r e d u c t i o n s  I n  r a t e s  o f  
s p e a k i n g  u n d e r  m a s k i n g  c o n d i t i o n s  (_20) ,  a n d  p o s s i b l y  
e x p l a i n s  some o f  t h e  d i f f i c u l t y  t h e  d e a f  h a v e  i n  
c o o r d i n a t i n g  t h e i r  v o c a l i z a t i o n s .
A l t h o u g h  t h e  p r e s e n t  i n v e s t i g a t i o n  a t t e m p t e d  t o
e v a l u a t e  t h e  r o l e  o f  n o n - a u d i t o r y  o r  s o m e s t h e t i c  f e e d b a c k  
s y s t e m s  I n  c o o r d i n a t i n g  t h e  l a r y n g e a l  m o t o r  m ovem en ts  
i n v o l v e d  i n  v o c a l  f o l d  d l a d o c h o k i n e s i s ,  t h e  f i n d i n g s  d i d  
n o t  i n d i c a t e  t h a t  l a r y n g e a l  b e h a v i o r  was  d e p e n d e n t  u p o n  
t h e s e  m e c h a n i s m s .  The f a c t  t h a t  d i s r u p t i o n  o f  s o m e s t h e t i c  
f e e d b a c k  d i d  n o t  a l t e r  d i a d o c h o k i n e t i c  m e a s u r e m e n t s  
o b t a i n e d  i n  t h i s  s t u d y  may h a v e  r e s u l t e d  f r o m  t h e  s m a l l  
s a m p l e  u t i l i z e d  i n  t h i s  p r o c e d u r e  o r  t h e  m e t h o d  o f  
a n e s t h e t i z a t i o n .  The a n e s t h e s i a  was  t h e  t y p e  m o s t  
f r e q u e n t l y  e m p lo y e d  d u r i n g  l a r y n g e a l  e x a m i n a t i o n s  (JLO) , 
b u t  i t  may n o t  h a v e  b e e n  a d e q u a t e  t o  e l i m i n a t e  a l l  
l a r y n g e a l  s e n s o r y  f e e d b a c k .  I t  i s  s p e c u l a t e d  t h a t  s i g n i f i ­
c a n t  d i f f e r e n c e s  i n  v o c a l  f o l d  d i a d o c h o k i n e t i c  a s s e s s m e n t s  
m i g h t  b e  f o u n d  i f  a  l a r g e r  s a m p le  a n d  d i f f e r e n t  a n e s t h e t i ­
z a t i o n  p r o c e d u r e s  w e re  e m p l o y e d .  T h e r e f o r e ,  t h e  p r e s e n t  
f i n d i n g s  s h o u l d  n o t  b e  c o n s i d e r e d  c o n c l u s i v e  a n d  s h o u l d  b e  
a c c e p t e d  w i t h  c a u t i o n .
The i n v e s t i g a t o r  c o n s i s t e n t l y  o b s e r v e d  i n c r e a s e s  
I n  v o c a l  I n t e n s i t y  o f  t h e  s a m p l e s  o f  v o c a l  f o l d  d i a d o c h o -  
k i n e s i s  p r o d u c e d  a f t e r  a n e s t h e s i a  d i s r u p t e d  s o m e s t h e t i c  
f e e d b a c k .  S t a t i s t i c a l  e v a l u a t i o n  o f  t h e  i n t e n s i t y  d a t a  
d i d  n o t  y i e l d  s i g n i f i c a n t  l e v e l s  r e q u i r e d  f o r  t h i s  s t u d y .  
H o w e v e r ,  t h e  p h e n o m e n o n  i s  o f  i n t e r e s t  b e c a u s e  i n c r e a s e s  
i n  v o c a l  i n t e n s i t y  a r e  u s u a l l y  o n l y  t h o u g h t  o f  a s  b e i n g  
a s s o c i a t e d  w i t h  d i s r u p t i o n  o f  a u d i t o r y  f e e d b a c k .  S i n c e
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t h e  r e l a t i o n s h i p  b e t w e e n  d i s r u p t i o n  o f  l a r y n g e a l  s o m e s t h e t i c  
f e e d b a c k  a n d  v o c a l  p a r a m e t e r s  h a s  n o t  b e e n  s t u d i e d ,  t h i s  
f i n d i n g  c o u l d  i n t r o d u c e  a  new a r e a  o f  r e s e a r c h  t o  t h e  
s p e e c h  s c i e n t i s t .
The f i n d i n g s  f r o m  t h i s  s t u d y  i n d i c a t e d  t h a t  t h e r e  
i s  a  r e l a t i o n s h i p  b e t w e e n  c h a n g e s  i n  p i t c h  a n d  i n t e n s i t y  
a n d  r a t e s  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s .  R a t e s  w e re  h i g h e s t  
when s u b j e c t s  p e r f o r m e d  t h e  p h o n a t o r y  t a s k  a t  c o m f o r t a b l e  
p i t c h  a n d  i n t e n s i t y  l e v e l s .  I t  a p p e a r e d  t h a t  t h e  t a s k  
s h o u l d  b e  p e r f o r m e d  i n  t h i s  m a n n e r  i f  maximum r a t e s  a r e  
t o  b e  o b t a i n e d  d u r i n g  c l i n i c a l  e v a l u a t i o n s .  M o r e o v e r ,  i t  
c a n  b e  i n f e r r e d  t h a t  t h e  l a r y n g e a l  m e ch a n i s m  f u n c t i o n e d  
m ore  e f f i c i e n t l y  w hen  t h e  i n d i v i d u a l  was  a b l e  t o  m a i n t a i n  
a m ore  n e a r l y  h a b i t u a l  m a n n e r  o f  v o c a l i z a t i o n .
I t  was  p o i n t e d  o u t  p r e v i o u s l y  t h a t  p i t c h  m e a s u r e ­
m e n t s  f o r  t h e  c o m f o r t a b l e  p i t c h  c o n d i t i o n s  w e r e  h i g h e r  t h a n  
t h o s e  p r e v i o u s l y  r e p o r t e d  f o r  c o n v e r s a t i o n a l  s p e e c h  (.30,  £ 3  
4 6 ,  . 4 7 ) .  The s i g n i f i c a n c e  o f  t h i s  p h e n o m en o n  w as  c o n s i d e r e d  
b e y o n d  t h e  s c o p e  o f  t h i s  s t u d y .  I t  was  n o t e d ,  h o w e v e r ,  t h a t  
o t h e r  i n v e s t i g a t o r s  a l s o  h a v e  r e p o r t e d  h i g h  p i t c h  a s s e s s ­
m e n t s  w hen  s u b j e c t s  p e r f o r m e d  n o n - s p e e c h  a c t i v i t i e s  ( 4 2 ) .
D i f f e r e n c e s  i n  r a t e  w e r e  m o s t  e v i d e n t  d u r i n g  low  
p i t c h e d  p r o d u c t i o n s  o f  t h e  d i a d o c h o k i n e t i c  s y l l a b l e .  As 
i n t e n s i t y  i n c r e a s e d  a t  t h i s  p i t c h  l e v e l ,  r a t e s  becam e  
s l o w e r .  The o p p o s i t e  t r e n d  o c c u r r e d  w hen  h i g h  p i t c h e s  w e r e
158
e m p l o y e d .  R a t e s  w e r e  I n c r e a s e d  a s  I n t e n s i t y  was  a u g m e n t e d  
a t  h i g h  p i t c h e s .  T h e s e  f i n d i n g s  h a v e  i m p l i c a t i o n s  f o r  t h e  
e x a m i n a t i o n  o f  p a t i e n t s  w i t h  d e v i a n t  p i t c h  a n d  i n t e n s i t y  
c h a r a c t e r i s t i c s .  I t  seem s p r o b a b l e  t h a t  t h e s e  p a t i e n t s  
m i g h t  e x h i b i t  p o o r  p e r f o r m a n c e s  o f  v o c a l  f o l d  d i a d o c h o -  
k i n e s i s  s i n c e  maximum r a t e s  w e r e  o b s e r v e d  to  o c c u r  a t  
c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l s .  L o n g i t u d i n a l  
s t u d i e s  o f  d i a d o c h o k i n e t i c  a b i l i t y  a s  p a t i e n t s  w i t h  p i t c h  
a n d  i n t e n s i t y  d i s o r d e r s  u n d e r g o  v o i c e  t h e r a p y  c o u l d  p r o v i d e  
t h e  d a t a  t o  d e m o n s t r a t e  t h e  a c c e p t a b i l i t y  o f  s u c h  an  
a s s u m p t i o n .
P e r c e n t a g e s  o f  a b d u c t e d  s y l l a b l e s  w e r e  a l s o  f o u n d  
t o  b e  a f f e c t e d  b y  t h e  p i t c h  an d  i n t e n s i t y  o f  p h o n a t i o n .  
D e c r e a s e s  i n  t h e  p e r c e n t a g e s  o c c u r r e d  a t  h i g h  a n d  low 
p i t c h e s  w hen  i n t e r s  i t y  was  I n c r e a s e d .  I t  w o u l d  a p p e a r  t h a t  
i n c r e a s e d  i n t e n s i t y  o f  p h o n a t i o n  somehow r e s t r i c t s  t h e  
v o c a l  m e c h a n i s m  when  s u b j e c t s  u s e  u n n a t u r a l  p i t c h  l e v e l s .  
A l t h o u g h  t h e  d a t a  r e f e r a b l e  t o  t h e  p e r c e n t a g e  o f  p h o n a t i o n  
t i m e  a t  v a r i o u s  p i t c h  and  i n t e n s i t y  l e v e l s  d i d  n o t  r e a c h  
s t a t i s t i c a l  s i g n i f i c a n c e ,  i t  was n o t i c e d  t h a t  t h e  l a r g e s t  
p e r i o d s  o f  p h o n a t i o n  t i m e  w e re  r e c o r d e d  when s u b j e c t s  
p e r f o r m e d  t h e  t a s k  i n  a low p i t c h e d  v o i c e .
The p r e s e n t  s t u d y  f a i l e d  t o  I n d i c a t e  t h a t  a g i n g  
a f f e c t s  a  woman*s v o c a l  f o l d  d i a d o c h o k i n e t i c  a b i l i t y .
T h i s  f i n d i n g  i s  c o n t r a r y  t o  t h e  r e s u l t  o f  a  f o r m e r
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i n v e s t i g a t i o n  (_4l) i n  w h i c h  women i n  t h e  l a t e  s e n e s c e n t  
p e r i o d  o f  l i f e  w e re  f o u n d  t o  p r o d u c e  v o c a l  f o l d  d i a d o c h o -  
k i n e s i s  a t  s i g n i f i c a n t l y  s l o w e r  r a t e s  t h a n  y o u n g  a d u l t  
f e m a l e s .  I t  was  s u g g e s t e d  t h a t  t h e  d i f f e r e n c e s  i n  t h e  
r e s u l t s  o f  t h e  two s t u d i e s  c o u l d  b e  e x p l a i n e d  o n  t h e  
b a s i s  o f  c h o i c e  o f  s u b j e c t s  a n d  m e a s u r e m e n t  t e c h n i q u e s .
The d i s c r e p e n c y  b e t w e e n  t h e s e  r e s u l t s  e m p h a s i z e d  t h e  
i m p o r t a n c e  o f  b e i n g  c a u t i o u s  i n  s e l e c t i n g  s u b j e c t s  a n d  
i n  a c c e p t i n g  c o n c l u s i o n s  r e l a t i v e  t o  g e r i a t r i c  p o p u l a t i o n s .  
The p r e s e n t  f i n d i n g s  i n d i c a t e  t h a t  an  o l d e r  w o m a n ' s  d e v i a n t  
p e r f o r m a n c e  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  w o u l d  n o t  
n e c e s s a r i l y  b e  a  s i g n  o f  a g i n g ,  b u t  r a t h e r  a  p o s s i b l e  
i n d i c a t i o n  o f  t h e  n e e d  f o r  a  m e d i c a l  e x a m i n a t i o n .
F .  CONCLUSIONS
From t h e  r e s u l t s  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e  
f o l l o w i n g  c o n c l u s i o n s  w e r e  d r a w n :
1 .  V o c a l  f o l d  d i a d o c h o k i n e t i c  r a t e  i s  d e c r e a s e d  i n  
t h e  p r e s e n c e  o f  a u d i t o r y  m a s k i n g  s u f f i c i e n t  t o  d i s r u p t  
a u d i t o r y  f e e d b a c k .  I t  w o u ld  a p p e a r  t h a t  e i t h e r  a u d i t o r y  
f e e d b a c k  i s  I n f l u e n t i a l  i n  s y n c h r o n i z i n g  l a r y n g e a l  m o t o r  
b e h a v i o r  o r  t h a t  a s u b j e c t  a l t e r s  h i s  a p p r o a c h  t o  t h e  
p h o n a t o r y  t a s k  when m a s k i n g  d i s r u p t s  t h e  a u d i t o r y  f e e d b a c k  
p r o c e s s .
2 .  P e r i o d i c i t y  a n d  p a t t e r n  o f  v o c a l  f o l d  d i a d o c h o -
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k i n e s i s  a p p e a r  n o t  t o  b e  a f f e c t e d  b y  d i s r u p t i o n  o f  a u d i t o r y  
f e e d b a c k .
3 .  The f i n d i n g  t h a t  d i s r u p t i o n  o f  s o m e s t h e t i c  f e e d ­
b a c k  d i d  n o t  p r o d u c e  d i f f e r e n c e s  i n  r a t e ,  p e r i o d i c i t y ,  a n d  
p a t t e r n  o f  v o c a l  f o l d  d l a d o c h o k i n e s i s  s h o u l d  b e  a c c e p t e d  
w i t h  c a u t i o n  u n t i l  a d d i t i o n a l  r e s e a r c h  c a n  b e  c a r r i e d  o u t .
I t  i s  f e l t  t h a t  u s i n g  a  l a r g e r  s a m p le  a n d  e m p l o y i n g  o t h e r  
m e t h o d s  o f  l a r y n g e a l  a n e s t h e t i z a t i o n  m i g h t  y i e l d  d i f f e r e n t  
r e s u l t s .
4 .  V o c a l  f o l d  d i a d o c h o k i n e t i c  r a t e  an d  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e s  a r e  a l t e r e d  b y  c e r t a i n  c h a n g e s  i n  
t h e  p i t c h  a n d  i n t e n s i t y  o f  p h o n a t i o n .  Of c l i n i c a l  i m p o r ­
t a n c e  i s  t h e  o b s e r v a t i o n  t h a t  maximum r a t e  o f  v o c a l  f o l d  
d i a d o c h o k l n e s l s  i s  o b t a i n e d  when p e r s o n s  p e r f o r m  t h e  t a s k  
a t  t h e i r  c o m f o r t a b l e  p i t c h  a n d  i n t e n s i t y  l e v e l s .
5 .  V o c a l  f o l d  d i a d o c h o k i n e t i c  p e r i o d i c i t y  a n d  
p e r c e n t a g e  o f  p h o n a t i o n  t i m e  do  n o t  a p p e a r  t o  b e  a f f e c t e d  
b y  c h a n g e s  i n  p i t c h  a n d  i n t e n s i t y .
6 .  R a t e ,  p e r i o d i c i t y ,  a n d  p a t t e r n  o f  v o c a l  f o l d  
d l a d o c h o k i n e s i s  a r e  n o t  a f f e c t e d  b y  a g i n g .
The p r e s e n t  i n v e s t i g a t i o n  was  u n d e r t a k e n  f r o m  a 
r a t h e r  b r o a d  v i e w p o i n t .  I t  was  s u g g e s t e d  t h a t  f u t u r e  
s t u d i e s  b e  p l a n n e d  t o  e x p l o r e  m ore  e x t e n s i v e l y  t h e  s p e c i f i c  
q u e s t i o n s  t h a t  t h e  p r e s e n t  r e s e a r c h  h a s  r a i s e d .  F o r  e x a m p l e ,  
t h e r e  i s  a n e e d  t o  e s t a b l i s h  a  p r a c t i c a l  m e th o d  o f
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a n a l y z i n g  t h e  t a s k  i n  t h e  c l i n i c .  F u r t h e r m o r e ,  i n v e s t i g a t i o n  
t o  d e t e r m i n e  t h e  b e s t  t e s t  o f  v o c a l  f o l d  d i a d o c h o k i n e s i s  
i s  n e c e s s a r y .  Norms s h o u l d  b e  e s t a b l i s h e d  f o r  t h e  t a s k ,  
a n d  f i n a l l y ,  t h e  s t u d y  o f  c l i n i c a l  p o p u l a t i o n s  s h o u l d  be  
i n i t i a t e d .  A m ore  c o m p r e h e n s i v e  u n d e r s t a n d i n g  o f  t h e  
p h o n a t o r y  t a s k  c o u l d  b e  g a i n e d  a f t e r  c o m p l e t i o n  o f  t h i s  
r e s e a r c h .
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4 6 .  S n i d e c o r ,  J . C .  The p i t c h  a n d  d u r a t i o n  c h a r a c t e r i s t i c s
o f  s u p e r i o r  f e m a l e  s p e a k e r s  d u r i n g  o r a l  r e a d i n g .
J .  o f  S p e e c h  a n d  H e a r i n g  D i s o r d e r s .  1 6 ,  1 9 5 1 ,  
4 4 - 5 2 .
4 7 .  S o n e s s o n ,  B .  On t h e  a n a to m y  a n d  v i b r a t o r y  p a t t e r n  o f
t h e  human v o c a l  f o l d s .  A c t a  O t o l a r y n g o l o g i c a .
( S u p p le m e n tu m  1 5 6 ) ,  1 9 6 0 ,  1 - 8 0 .
4 8 .  S t e e l ,  R .G .D ,  an d  J . H .  T o r r i e . P r i n c i p l e s  a n d
P r o c e d u r e s  o f  S t a t i s t i c s .  New Y o r k : M c G r a w - H i l l , 
1 9 6 0 .
4 9 .  S t l e g l i t z ,  E . J .  The S e c o n d  F o r t y  Y e a r s . P h i l a d e l p h i a :
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J.B. Lippincott, 1946.
5 0 .  S t r o m s t a ,  C. E x p e r i m e n t a l  b l o c k a g e  o f  p h o n a t i o n  b y
d i s t o r t e d  s i d e t o n e .  J .  o f  S p e e c h  a n d  H e a r i n g  
R e s e a r c h . 2 ,  1 9 5 9 ,  2 8 6 - 5 0 1 .
5 1 .  S u l l i v a n ,  W.W.,  M.E.  S a u e r ,  a n d  G. C o r s s e n .  A s t u d y  o f
t h e  r o t a r y  c o m p o n e n t  o f  t h e  m o t i o n  o f  t h e  
a r y t e n o i d  c a r t i l a g e s  i n  m an .  T e x a s  R e p o r t s  o n  
B i o l o g y  an d  M e d i c i n e . 1 8 ,  1 9 6 0 ,  3 8 4 - 3 8 5 ,
5 2 .  S u t t o n ,  S .  an d  R .A .  C h a s e .  W h i t e  n o i s e  a n d  s t u t t e r ­
i n g .  J .  o f  S p e e c h  a n d  H e a r i n g  R e s e a r c h .  4 ,  1 9 6 1 ,
7 2 .
5 3 .  v o n  L e d e n ,  H. The m e c h a n i s m  o f  p h o n a t i o n .  A r c h i v e s
o f  O t o l a r y n g o l o g y . 7 4 ,  1 9 6 1 ,  6 6 0 - 6 7 6 .
5 4 .  v o n  L e d e n ,  H. a n d  G . P .  M o o re .  M e c h a n i c s  o f  t h e
c r i c o - a r y t e n o i d  j o i n t .  ASHA. 3 ,  1 9 6 1 ,  5 9 - 6 1 .
5 5 .  W e b e r ,  B . R .  E f f e c t  o f  h i g h  l e v e l  m a s k i n g  a n d  a n e s t h e ­
t i z a t i o n  o f  o r a l  s t r u c t u r e s  u p o n  a r t i c u l a t o r y  
p r o f i c i e n c y  a n d  v o i c e  c h a r a c t e r i s t i c s  o f  n o r m a l  
s p e a k e r s .  U n p u b l i s h e d  M.A. t h e s i s ,  P e n n s y l v a n i a  
S t a t e  U n i v . ,  1 9 6 1 .
5 6 .  W i e n e r ,  N. C y b e r n e t i c s . ( 2 n d  e d . )  New Y o r k :  M . I . T .
P r e s s  an d  J o h n  W i l e y ,  1 9 6 1 .
5 7 .  W i n c h e s t e r ,  R .A .  a n d  E.W. G i b b o n s .  R e l a t i v e
e f f e c t i v e n e s s  o f  t h r e e  modes  o f  d e l a y e d  s i d e t o n e  
p r e s e n t a t i o n .  A.M.A. A r c h i v e s  o f  O t o l a r y n g o l o g y .
6 5 ,  1 9 5 7 ,  2 7 5 - 2 7 9 .
5 8 .  W i n c h e s t e r ,  R .A .  a n d  E.W. G i b b o n s .  The e f f e c t  o f
a u d i t o r y  m a s k i n g  u p o n  o r a l  r e a d i n g  r a t e .  J . o f  
S p e e c h  a n d  H e a r i n g  D i s o r d e r s . 2 3 ,  1 9 5 8 ,  2 5 0 - 2 5 2 .
5 9 .  W i n c h e s t e r ,  R . A . ,  E.W. G i b b o n s ,  a n d  D. K r e b s .
A d a p t a t i o n  t o  s u s t a i n e d  d e l a y e d  s i d e t o n e .  J . o f  
S p e e c h  an d  H e a r i n g  D i s o r d e r s . 2 4 ,  1 9 5 9 ,  2 5 - 2 8 .
6 0 .  Z e m l i n ,  W.R.  The  e f f e c t  o f  t o p i c a l  a n e s t h e s i a  on
i n t e r n a l  l a r y n g e a l  b e h a v i o r .  ASHA. 7 ,  1 9 6 5 ,  3 6 6 .
APPENDIX A
147
148
TABLE XXII
RATES (PER SECOND) WHEN VOCAL FOLD DIADOCHOKINESIS WAS 
PRODUCED BY FORTY YOUNG ADULT WOMEN USING ( l )  A 
COMFORTABLE PITCH AND INTENSITY LEVEL, ( 2 )  A 
COMFORTABLE PITCH LEVEL, CONTROLLING INTEN­
SITY  WHILE AUDITORY MASKING WAS PRESENTED 
BINAURALLY, AND ( 3 )  A COMFORTABLE PITCH 
WHILE CONTROLLING INTENSITY TO EVAL­
UATE THE EFFECT OF DISRUPTING 
AUDITORY FEEDBACK
SUBJECTS
(1 )
TREATMENTS
(2 ) (3 )
1 5 .4 4 3 .8 9 4 .5 6
2 5 4 .2 2 4 .2 2
3 4 .4 4 3 .2 2 3 .5 6
4 6 .1 1 4 .4 4 6
5 6 .1 1 6 .1 1 6 .6 7
6 5 .8 9 3 .5 6 3 .7 8
7 5 .2 2 6 6 .3 3
8 4 .4 4 3 .4 4 3
9 6 .2 2 5 .4 4 6
10 5 .4 4 4 .4 4 5 .1 1
11 4 .8 9 4 .6 7 5 .3 3
12 5 .8 9 4 .4 4 6 .2 2
13 6 .2 2 5 .2 2 6 .2 2
14 4 .7 8 4 .2 2 5 .2 2
15 5 .6 7 5 .1 1 5 .4 4
16 5 3 .5 6 4 .8 9
17 4 4 .6 7 4 .5 6
18 5 .8 9 6 .2 2 5 .8 9
19 5 .7 8 5 .2 2 6 .1 1
20 6 4 .3 3 6 .5 6
21 5 .2 2 5 .4 4 4 .7 8
22 5 .5 6 4 ,3 3 5 .1 1
23 4 .5 6 4 .3 3 4 .3 3
24 5 3 .6 7 4 .7 8
25 5 .2 2 3 .2 2 5 .3 3
26 5 .5 6 4 .4 4 5 .3 3
27 5 6 .1 1 6 .2 2
28
29
30
31
32
33
34
35
36
37
38
39
40
Mean
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TABLE XXII (continued)
TREATMENTS
( 1 ) (2 ) (3 )
5 .4 4 5 .6 7 5
5 .4 4 3 .8 9 5 .7 8
5 .6 7 5 5 .1 1
5 .3 3 1 .7 8 4 .8 9
5 ,4 4 6 6 .1 1
5 .4 4 5 .2 2 5 .5 6
5 .3 3 5 .5 6 4 .8 9
5 .5 6 5 5 .8 9
6 .5 6 5 .8 9 6
5 .5 6 5 .2 2 5 .7 8
6 .2 2 6 .4 4 6 .5 6
6 .3 3 5 .4 4 6 .2 2
5 .3 3 5 .5 6 4 .6 7
5 .4 5
.5 7
4 .7 7
1.01
5 .3 5
.86
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TABLE XXIII
PERIODICITY OP VOCAL FOLD DIADOCHOKINESIS WHEN PRODUCED BY 
FORTY YOUNG ADULT WOMEN USING ( l )  A COMFORTABLE PITCH AND 
INTENSITY LEVEL, ( 2 )  A COMFORTABLE PITCH LEVEL, CON­
TROLLING INTENSITY WHILE AUDITORY MASKING WAS 
PRESENTED BINAURALLY, AND ( 3 ) A COMFORTABLE 
PITCH WHILE CONTROLLING INTENSITY TO 
EVALUATE THE EFFECT OF DISRUPTING 
AUDITORY FEEDBACK
SUBJECTS
(1 )
TREATMENTS
(2 ) (5 )
1 2 2 2
2 3 1 1
3 1 5 1
4 2 1 0
5 1 1 1
6 2 3 2
7 3 2 4
8 2 1 2
9 1 4 2
10 2 2 1
11 1 1 1
12 2 3 1
13 1 2 1
14 3 3 2
15 1 2 2
16 2 3 2
17 2 1 2
18 2 2 1
19 1 1 2
2 0 2 1 1
21 2 1 2
22 1 1 2
2 3 3 2 2
24 2 2 1
25 1 1 1
26 1 1 1
27 3 1 1
28 1 1 0
TABLE XXIII (continued)
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TREATMENTS
SUBJECTS
( 1 )  (2 )  (3 )
29 2 2 2
30 1 0 1
31 3 2 1
32 1 2 3
33 1 1 1
34 2 2 2
35 1 2 1
36 2 2 3
37 1 3 1
38 4 1 1
39 1 2 2
40 1 1 1
M ean 1 .7 5  1 .7 8  1 .5 0
S ta n d a r d
D e v i a t i o n  .8 1  .9 7  .7 8
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TABLE XXIV
PERCENTAGE OF ABDUCTED SYLLABLES WHEN VOCAL FOLD DTADOCHO- 
KINESIS WAS PRODUCED BY FORTY YOUNG ADULT SUBJECTS USING 
(1 )  A COMFORTABLE PITCH AND INTENSITY LEVEL AND ( 2 )  A 
COMFORTABLE PITCH LEVEL, CONTROLLING INTENSITY 
WHILE AUDITORY MASKING WAS PRESENTED
BINAURALLY TO EVALUATE THE EFFECT
OF DISRUPTING■ AUDITORY FEEDBACK
TREATMENTS
SUBJECTS
(1 ) (2 )
1 90 8 7 .5 0
2 100 100
3 100 50
4 9 1 .6 7 100
5 6 1 .5 4 100
6 25 8 3 .3 3
7 4 0 100
8 8 3 .3 3 100
9 9 2 .3 1 70
10 6 3 .6 4 2 8 .5 7
11 100 100
12 5 3 .8 5 6 6 .6 7
13 7 8 .5 7 100
14 8 7 .5 0 3 7 .5 0
15 5 4 .5 5 8 1 .8 2
16 9 1 .6 7 75
17 8 7 .5 0 100
18 100 100
19 5 8 .3 3 100
20 5 8 .3 3 100
21 100 100
22 9 2 .3 1 100
23 6 6 .6 7 8 7 .5 0
24 80 75
25 100 9 0 .9 1
26 7 2 .7 3 8 8 .8 9
27 90 8 4 .6 2
28 8 1 .8 2 8 1 .8 2
29 8 8 .8 9 8 8 .8 9
TABLE XXIV (continued)
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TREATMENTS
SUBJECTS
( 1 ) ( 2 )
30 9 1 .6 7 90
31 3 3 .3 3 100
32 0 6 4 .2 9
33 4 5 .4 5 40
34 100 6 3 .6 4
35 100 100
36 7 6 .9 2 54 .5 5
37 9 1 .6 7 75
38 8 3 .3 3 8 3 .3 3
39 92 .3 1 25
40 4 5 .4 5 1 00
M ean 7 6 .6 6  8 1 ,8 5
S ta n d a r d
D e v i a t i o n  2 4 .4 9  2 1 .6 6
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TABLE XXV
PERCENTAGE OF PHONATION TIME WHEN VOCAL FOLD DIADOCHOKINESIS 
WAS PRODUCED BY ( 1 )  EIGHT YOUNG ADULT WOMEN USING A COM­
FORTABLE PITCH AND INTENSITY LEVEL, AND (2 )  EIGHT 
YOUNG ADULT WOMEN USING A COMFORTABLE PITCH 
LEVEL, BUT CONTROLLING INTENSITY WHILE 
AUDITORY MASKING WAS PRESENTED TO 
DISRUPT AUDITORY FEEDBACK
TREATMENTS
SUBJECTS
(1 ) (2 )
1 5 5 .0 8 4 0 .5 8
2 4 6 .1 0 56 .0 3
5 5 9 .4 3 7 1 .0 2
4 4 0 .5 7 5 9 .2 2
5 6 8 .8 5 4 1 .7 5
6 4 6 .0 4 4 0 .0 9
7 5 4 .0 8 5 1 .1 6
8 5 0 .3 6 7 0 .0 7
Me an 52 .3 1 5 3 .7 4
S ta n d a r d
D e v i a t i o n 8 .8 4 1 2 .6 0
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TABLE XXVI
RATES (PER SECOND) OF VOCAL FOLD DIADOCHOKINESIS WHEN TEN 
SUBJECTS PRODUCED THE TASK AT A COMFORTABLE PITCH AND 
INTENSITY LEVEL BEFORE AND AFTER ANESTHETIZATION 
DISRUPTED LARYNGEAL SOMESTHETIC FEEDBACK
SUBJECT BEFORE
ANESTHESIA
AFTER
ANESTHESIA
1 3 .3 3 3
2 4 .7 7 4 .3 3
3 2 2 .2 2
4 3 .4 4 4 .3 3
5 4 .7 7 4 .66
6 4 .3 3 3 .7 7
7 4 3 .5 5
8 4 .1 1 4 .6 6
9 4 .7 7 4 .4 4
10 4 .3 3 4 .4 4
Mean 3.98 3.94
S ta n d a r d
D e v i a t i o n  .8 6  .8 1
IX
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TABLE XXVII
PERIODICITY OF VOCAL FOLD DIADOCHOKINESIS WHEN TEN SUBJECTS 
PRODUCED THE TASK AT A COMFORTABLE PITCH AND INTENSITY 
LEVEL BEFORE AND AFTER ANESTHETIZATION DISRUPTED
LARYNGEAL SOMESTHETIC FEEDBACK
SUBJECT BEFORE AFTER
ANESTHESIA ANESTHESIA
1 1 0
2 1 1
3 2 1
4 1 2
5 1 1
6 2 1
7 0 1
8 2 2
9 1 1
10 2 1
M ean
S ta n d a r d
1 .3 0 1 .1 0
D e v i a t i o n .6 8 .5 6
157
TABLE XXVIII
PERCENTAGE OP ABDUCTED SYLLABLES WHEN TEN SUBJECTS PRODUCED 
VOCAL FOLD DIADOCHOKINESIS AT A COMFORTABLE PITCH AND 
INTENSITY LEVEL BEFORE AND AFTER ANESTHETIZATION 
DISRUPTED LARYNGEAL SOMESTHETIC FEEDBACK
SUBJECT BEFORE
ANESTHESIA
AFTER
ANESTHESIA
1 100 100
2 100 100
3 100 100
4 100 100
5 80 75
6 100 87
7 100 57
8 100 1 0 0
9 90 100
10 100 100
Mean 97 91.96
S t  a n d a r d
D e v i a t i o n  6 .7 5  1 4 .8 0
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TABLE XXIX
SUMMARY OF THE MEAN PERCENTAGE OF PHONATION TIME WHEN 
SEVEN SUBJECTS PRODUCED VOCAL FOLD DIADOCHOKINESIS 
BEFORE AND AFTER TOPICAL ANESTHETIZATION WAS 
ADMINISTERED TO DISRUPT LARYNGEAL 
SOMESTHETIC FEEDBACK
SUBJECTS BEFORE
ANESTHESIA
AFTER
ANESTHESIA
1 5 4 .9 9 4 4 .6 0
2 4 7 .6 8 4 3 .9 5
3 5 7 .3 2 6 4 .0 8
4 5 0 .4 8 5 3 .8 4
5 5 5 .0 4 4 4 .6 6
6 6 8 .9 4 4 5 .7 8
7 6 9 .3 2 5 4 .0 4
Mean 57.68 50.14
S ta n d a r d
D e v i a t i o n  8 .4 6  7 .5 4
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DIADOCHOKINETIC RATES
Figure 21. Rates (per second) of vocal fold diadochokinesls
as performed In a low pitched voice across three levels
of vocal intensity by forty young adult females.
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Q  Low I n t e n s i t y
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DIADOCHOKINETIC RATES
F i g u r e . 2 2 .  R a te s  ( p e r  s e c o n d )  o f  v o c a l  f o l d  d i a d o c h o k i n e s l s  
a s  p e r f o r m e d  i n  a  c o m f o r t a b l y  p i t c h e d  v o i c e  a c r o s s  
t h r e e  l e v e l s  o f  v o c a l  I n t e n s i t y  b y  f o r t y  y o u n g  a d u l t  
f e m a l e s .
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DIADOCHOKINETIC RATES
Figure 23. Rates (per second) of vocal fold diadochokinesls
as performed in a high pitched voice across three levels
of vocal intensity by forty young adult females.
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DIADOCHOKINETIC RATES
Figure 24. Rates (per second) of vocal fold diadochokinesls
as performed at a low intensity level across three
levels of vocal pitch by forty young adult females.
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DIADOCHOKINETIC RATES
F igure 2 5 . R ates (per second) o f  v o c a l f o ld  d ia d o ch o k in esls  
as performed at a com fortable in t e n s i t y  l e v e l  a cro ss  . 
th ree  l e v e l s  o f  v o c a l p itc h  by fo r ty  young adu lt 
fe m a le s .
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DIADOCHOKINETIC RATES
Figure 26. Rates (per second) of vocal fold diadochokinesls
as performed at a high intensity level across three
levels of vocal pitch by forty young adult females.
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TABLE XXX
RATES (PER SECOND) WHEN VOCAL POLD DIADOCHOKINESIS WAS PERFORMED BY FORTY YOUNG ADULT 
SUBJECTS AT ( l )  LOW PITCH-LOW INTENSITY, ( 2 ) LOW PITCH-COMFORTABLE INTENSITY, ( 3 ) 
LOW PITCH-HIGH INTENSITY, ( i | )  COMFORTABLE PITCH-LOW INTENSITY, ( 5 )  COMFORT­
ABLE PITCH-COMFORTABLE INTENSITY, ( 6 ) COMFORTABLE PITCH-HIGH INTENSITY,
( 7 )  HIGH PITCH-LOW INTENSITY, ( 8 ) HIGH PITCH-COMFORTABLE INTENSITY,
AND ( 9 )  HIGH PITCH-HIGH INTENSITY LEVELS TO EVALUATE THE EFFECT 
OF VARIATIONS IN PITCH AND INTENSITY
SUBJECTS
( 1 ) (2) ( 3 )
TREATMENTS
(1+) (5) (6) ( 7 ) (8) ( 9 )
1 5 .22 5 5 .44 5 .33 5.1+k 5 . 3 3 5 .33 5 .33 5 . 2 2
2 5.11 5 .1* 5 .1 1 5 .4 4 5 5 . 6 7 5 .3 3 If .11 4.1+4
3 5 3 .44 4 . 1 1 4 .7 8 4*44 I f .67 3 .33 3.33 3 .44
4 4 .89 5.67 5 .33 5 .56 6 . 1 1 5 .67 5.78 5 .89 5.89
5 6 . 2 2 6 .67 6.33 6 . 2 2 6 . 1 1 6 . If if 5 .78 6.33 6
6 3.89 3.67 3.56 J+ . 89 5 .89 3 .89 3 .11 3 .78 4 .78
7 6.56 5 .89 6 5 .5 6 5 . 2 2 6. if 4 5 5.78 5 .56
8 1+.56 3 .89 3.33 3 . 2 2 4-44 3 .78 5 .78 5 4 .6 7
9 6.22 6.33 6 . 8 9 5 .2 2 6 . 2 2 7.67 5 .5 6 5.67 5 . 8 9
10 5 .22 5 if . 8 9 5 .4 4 5 .4 4 5 .2 2 5 . 2 2 5-44 5 . 2 2
11 1|.78 5.67 5.78 5 .78 k - h 5 .33 If. 89 5.1flf 5 .6 7
12 5.33 5 . 1 1 5 .22 3 . 8 9 5 . 8 9 5 .5 6 If. 78 If. 89 5
13 5-67 5.67 5 5 .44 6 . 2 2 6 S . 4 if 5 .11 5.78
14 4 ii.Jiii 4 5 if- . 78 5 If. 89 5 . 1 1 4 .44
15 3-44 5 .I1U 5 . 8 9 l + . n 5 . 6 7 5 .89 If. 78 5 . 1 1 5
16 5 If-.78 4 .4 4 5 . 1 1 5 5 .11 If. 67 I f .78 4-56
17 4 . 2 2 3.89 4 .22 4 .4 4 4 4 .2 2 4 .6 7 4 . 8 9 4 .89
18 5.78 5 .89 5-44 5 . x i 5 . 8 9 5 .8 9 4 .33 4 .89 5.78
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TABLE XXX (continued)
SUBJECTS TREATMENTS
( 1 ) ( 2 ) ( 3 ) ( M  ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 )
19 5.89 5.78 5-itit 5 . 8 9 5.78 6 .33 5 .2 2 5 .78 5 .8 9
20 5.78 5.33 5 6 .3 3 6 6.33 5 .33 5 . 2 2 6 .1 1
21 M33 3.67 2 .7 8 i t . 78 5 .22 5.67 5 .2 2 i t . 11 i t . 33
22 M 56 M M it .56 5.Mt 5 .56 5 . it it 5 4 .6 7 it*33
23 3.56 3-33 i t .56 3 .Ml i t . 56 3 .2 2 3 . Ml 2 . 8 9 3 .89
2k 4 .22 3.78 it . 11 it. Ml 5 i t . 56 i t . 22 it.Mt i t .56
25 4-33 3«Ml i t . 22 5 . 2 2 i t . 22 2 . 8 9 3 .7§ 3 .89
26 5 i t .67 it.Ml 5.33 5 .56 5 .2 2 i t . 67 i t . 56 i t . 78
27 6 .1 1 m m ! it 5 . 2 2 5 5 .2 2 5 .2 2 5 .8 9 6
28 i t . 89 3 .8 9 5.33 5 . Ml 5-56 i t . 78 i t . 56 M .78
29 i t . 67 it . 22 3 Mil 
i t . 56
5.33 5.Mt it. Ml it. 11 i t . 89 it.Mt
30 i t .89 it . 89 5 5 .67 5 . 2 2 i t . 67 i t . 67 5 . 2 2
31 5.11 3 .8 7 2.78 5 . 2 2 5.33 3 .33 2 .67 i t . 11 k
32 5.67 5-itit 5 .33 6 .1 1 5 . Ml 5 .33 5 5-itit 6 .33
33 5.78 5 i t .89 5 .56 5-itit 5 .56 5 . 2 2 5 .67 5 .78
3k 5.11 i t .33 i t .11 5 .56 5.33 5 .33 i t -33 5-78 5 .56
35 5 5 it-78 5 .78 5 .56 5-33 5 .67 5 .5 6 5 .67
36 5.89 6. Ml 5.56 3.78 6 .5 6 6 - it it 5 .67 5-itit 5 .6 7
37 5.33 5 . 2 2 5.67 5 .11 5 .56 6.33 5 .78 5 .67 5 .89
38 5.67 5-33 5.78 5 .56 6 .22 6 . 8 9 5 .7 8 6 . 2 2 6 .6 7
39 5.33 7 6.33 6 .33 6 .33 6 .67 5 .33 5 .8 9 6
l+O i t .78 it . 22 M M 5.11 5.33 5 .33 5 .2 2 5-itit 5 . Ml
M ean 5*07 
S ta n d a r d  
D e v i a t i o n  .75
i t . 91 
.93
i t .77 
.97
5 . M  
.73
5M 6
.57
5 .39
.95
i t . 85 
.8 1
5.0it
.78
5 .19
.77
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I n t e n s i t y
C o m f o r ta b le
I n t e n s i t y
H ig h
I n t e n s i t y
3
PERIODICITY
s 2 7 .  P e r i o d i c i t y  v a l u e s  w hen  f o r t y  y o u n g  a d u l t  
o b j e c t s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k i n e s l s  i n  « 
ow p i t c h e d  v o i c e  a c r o s s  th r e e ,  l e v e l s  o f  v o c a l  
n t e n s i t y .
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6
5
4
3
2
1
0
'4
i
II
□
□
□
1
Low
I n t e n s i t y
C o m f o r ta b le
I n t e n s i t y
H ig h
i n t e n s i t y
0 1
PERIODICITY
5 2 8 .  P e r i o d i c i t y  v a l u e s  w h en  f o r t y  y o u n g  a d u l t  
l b j e c t s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k i n e s l s  i n  a  
j m f o r t a b l y  p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  o f  
> c a l I n t e n s i t y .
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0
□
Low
i n t e n s i t y
C o m f o r ta b le
i n t e n s i t y
H ig h
i n t e n s i t y
0 1 2 3 4
PERIODICITY
F i g u r e  2 9 .  P e r i o d i c i t y  v a l u e s  w hen  f o r t y  y o u n g  a d u l t  
s u b j e c t s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k i n e s l s  I n  a  
h i g h  p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  
i n t e n s i t y .
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0 1 42 3
□
□
Low
p itc h
Comfortable
p itc h
High
p itc h
PERIODICITY
F igure 30 . P e r io d ic ity  v a lu es  when fo r ty  young ad u lt
su b jec ts  produced v o ca l f o ld  d ia d o ch o k in esls  at a low 
in t e n s i t y  l e v e l  a cro ss  th r ee  l e v e l s  o f  v o c a l p it c h .
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□
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p i t c h
C o m f o r ta b le
p i t c h
H ig h  . 
p i t c h
0  1 2  3 4
PERIODICITY
3 1 .  P e r i o d i c i t y  v a l u e s  w h en  f o r t y  y o u n g  a d u l t  
b j e c t s  p r o d u c e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  a t  a  
m f o r t a b l e  i n t e n s i t y  l e v e l  a c r o s s  t h r e e  l e v e l s  o f  
c a l  p i t c h .
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0 1 2 3 4
PERIODICITY
3 2 . P e r io d ic ity  v a lu es  when fo r ty  young ad u lt  
ib je c ts  produced v o c a l fo ld  d ia d o ch o k in es is  at a 
Lgh I n te n s ity  l e v e l  across th ree  l e v e l s  o f  v o ca l  
Ltch.
TABLE XXXI
PERIODICITY OF VOCAL FOLD DIADOCHOKINESIS AS PERFORMED BY FORTY YOUNG ADULT SUBJECTS AT 
( 1 )  LOW PITCH-LOW INTENSITY, ( 2 )  LOW PITCH-COMFORTABLE INTENSITY, ( 3 ) LOW PITCH-HIGH  
INTENSITY, (If) COMFORTABLE PITCH-LOW INTENSITY, (3 )  COMFORTABLE PITCH-COMFORTABLE 
INTENSITY, ( 6 ) COMFORTABLE PITCH-HIGH INTENSITY, ( 7 )  HIGH PITCH-LOW INTENSITY,
( 8 ) HIGH PITCH-COMFORTABLE INTENSITY, AND ( 9 )  HIGH PITCH-HIGH INTENSITY  
LEVELS TO EVALUATE THE EFFECTS OF VARIATIONS IN PITCH AND INTENSITY
SUBJECTS
(1 ) (2 ) (3 ) (If)
TREATMENTS
(5 ) (6 ) (7 ) (8 ) (9 )
1 2 2 1 1 2 1 2 2 2
2 1 1 2 1 3 1 2 2 1
3 2 2 2 1 1 1 2 1 1
If 2 1 1 1 2 1 1 1 2
5 3 1 1 1 1 1 1 1 3
6 1 1 1 If 2 1 2 2 3
7 1 1 0 3 3 1 If 1 1
8 1 2 1 1 2 2 1 2 1
9 2 2 3 2 1 2 2 If 3
10 2 2 2 1 2 1 1 1 1
11 3 1 1 2 1 1 2 2 2
12 3 3 3 3 2 1 1 3 2
13 1 1 0 2 1 2 2 2 1
lij. 3 1 2 2 3 2 1 2 1
1 5 3 2 2 3 1 1 2 3 2
16 2 2 1 2 2 2 1 1 1
17 1 2 1 2 2 2 2 1 2.
18 1 1 2 3 2 2 1 2 1
19 1 1 1 1 1 2 1 1 1
20 2 2 2 2 2 2 2 2 2
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31
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36
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3 8
39
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TABLE XXXI (continued)
TREATMENTS
(1) (2) (3) (4) (5) (6) (7) (8)
1 1 2 2 2 2 2 3
1 1 2 1 1 1 2 1
1 1 1 3 3 2 3 1
1 1 2 1 2 1 2 1
2 2 1 3 1 1 3 1
2 1 1 1 1 1 1 1
1 1 0 4 3 4 1 2
1 1 1 1 1 2 1 1
2 1 2 4 2 2 1 2
2 1 1 0 1 1 1 1
2 1 2 1 3 2 2 4
2 1 2 1 1 ' 4 2 1
2 2 2 1 1 1 1 1
2 2 2 2 2 1 1 2
0 0 1 1 1 2 1 2
2 1 3 2 2 1 1 3
1 2 1 2 1 1 2 1
1 2 3 2 4 2 3 1
1 0 2 1 1 1 1 2
1 2 1 1 1 2 1 1
1.68 1 .35 1 .52 1 . 8 0 1 .7 5 1.58 1 .60 1 . '
.76  .66 .78  .99 .8 1  .75  .74  .85
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| T J  Low in t e n s i t y
[T] Com fortable in t e n s i t y
^  H ig h  i n t e n s i t y
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PERCENTAGE OF ABDUCTED SYLLABLES
F i g u r e  3 3 .  P e r c e n t a g e  o f  a b d u c te d  s y l l a b l e s  w hen  f o r t y  
y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d ia d o c h o -  
k i n e s i s  i n  a  lo w  p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  
o f  v o c a l  i n t e n s i t y .
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[fj C o m f o r t a b l e  I n t e n s i t y
H i g h  I n t e n s i t y
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PERCENTAGE OF ABDUCTED SYLLABLES
F i g u r e  3 4 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h en  f o r t y  y o u n g  
a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  I n  a  
c o m f o r t a b l y  p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  
I n t e n s i t y .
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[TJ Comfortable in t e n s i t y
High in t e n s i t y
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PERCENTAGE OF ABDUCTED SYLLABLES
F i g u r e  3 5 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h e n  f o r t y  y o u n g  
a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  i n  a  
h i g h  p i t c h e d  v o i c e  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  i n t e n ­
s i t y .
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Low p i t c h
I ■ I C o m f o r t a b l e  p i t c h  
| 2  H ig h  p i t c h
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PERCENTAGE OP ABDUCTED SYLLABLES f.
F i g u r e  3 6 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h e n  f o r t y  y o u n g  
a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s l s  a t  a  
lo w  i n t e n s i t y  l e v e l  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  p i t c h .
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Low p i t c h
. C o m f o r t a b l e  p i t c h
H ig h  p i t c h
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PERCENTAGE OP ABDUCTED SYLLABLES
F i g u r e  3 7 .  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h en  f o r t y  y o u n g  
a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d i a d o c h o k i n e s i s  a t  a  
c o m f o r t a b l e  i n t e n s i t y  l e v e l  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  
p i t c h .
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|~~| Low p i t c h .
[7] C o m f o r t a b l e  p i t c h
H ig h  p i t c h
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PERCENTAGE OF ABDUCTED SYLLABLES
F i g u r e  3 8 ,  P e r c e n t a g e  o f  a b d u c t e d  s y l l a b l e s  w h en  f o r t y  
y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  v o c a l  f o l d  d i a d o c h o -  
k i n e s l s .  a t  a  h i g h  I n t e n s i t y  l e v e l  a c r o s s  t h r e e  l e v e l s  
o f  v o c a l  p i t c h .
TABLE XXXII
PERCENTAGE OF ABDUCTED SYLLABLES WHEN VOCAL FOLD DIADOCHOKINESIS WAS PERFORMED BY FORTY 
YOUNG ADULT SUBJECTS AT ( 1 )  LOW PITCH-LOW INTENSITY, (2 )  LOW PITCH-COMFORTABLE 
INTENSITY, ( 3 } LOW PITCH-HIGH INTENSITY, (4 )  COMFORTABLE PITCH-LOW INTENSITY,
(5 )  COMFORTABLE PITCH-COMFORTABLE INTENSITY, ( 6 ) COMFORTABLE PITCH-HIGH 
INTENSITY, ( 7 )  HIGH PITCH-LOW INTENSITY, ( 8 ) HIGH PITCH-COMFORT­
ABLE INTENSITY, AND (9 )  HIGH PITCH-HIGH INTENSITY LEVELS TO 
EVALUATE THE EFFECTS OF VARIATIONS IN PITCH AND INTENSITY
SUBJECTS
(1 ) ( 2 ) (3 )
TREATMENTS
(4) (5 ) ( 6 ) (7 ) (3 ) (9 )
1 100 80 20 8 3 . 3 3 90 100 8 1 . 8 2 8 1 . 8 2 5 8 .3 3
2 100 9 1 . 6 7 80 100 100 1 0 0 100 1 00 100
3 9 0 .9 1 100 73 100 100 80 1 00 100 100
4 9 1 .6 7 100 9 1 .6 7 100 9 1 .6 7 73 100 100 100
5 bo 100 1+2.86 4 3 . 4 3 6 1 .3 4 4 6 . 1 3 100 7 8 . 5 7 6 9 . 2 3
6 8 3 .3 3 3 7 .  i u 20 40 23 7 1 .4 3 100 100 6 6 . 6 7
7 9 3 .3 3 100 100 100 40 7 .6 9 100 1+1 . 6 7 1 6 .6 7
8 80 100 100 100 8 3 . 3 3 100 3 4 . 5 3
5 3 . 8 5
7 2 . 7 3 80
9 100 1 3 . 3 8 7 3 . 3 3 81+.62 9 2 . 3 1 8 3 .3 3 1+4 . 4 4 50
10 8 3 . 3 3 100 60 100 6 3 .61+ 8 1 . 8 2 100 1 00 9 0 .9 1
11 8 1 . 8 2 3 8 .3 3 8 1 . 8 2 100 100 7 2 .7 3 1 00 9 0 . 9 1 80
12 7 2 . 7 3 6 3 .6 4 4 3 4 3 100 3 3 .8 3 9 0 .9 1 100 7 2 . 7 3 80
13 21 .U 3 73 100 100 7 8 .3 7 100 100 8 1 . 8 2 100
14 3 7 . 3 0 3 3 . 3 3 4 4 . 4 4 100 8 7 . 3 0 8 1 . 8 2 90 1 8 . 1 8 8 8 .8 9
13 100 8 3 . 3 3 8 3 . 3 3 7 2 .7 3 3 4 - 3 3 9 1 .6 7 8 5 .7 1 5 5 . 5 6 0
16 90 8 8 . 8 9 30 100 9 1 . 6 7 90 100 100 3 3 . 3 3
17 100 7 1 .4 3 8 7 . 3 0 90 8 7 . 3 0 100 7 7 .7 8 9 0 . 9 1 60
18 100 8I+.62 40 100 100 3 3 . 8 3 100 8 8 . 8 9 100
19 7 2 . 7 3 8 3 .3 3 0 100 3 8 .3 3 30 9 1 .6 ? 100 8 1 . 8 2
181
TABLE XXXII (continued)
SUBJECTS TREATMENTS
( 1 ) ( 2 ) (3 ) (If) (5 ) ( 6 ) (7 ) ( 8 ) (9 )
20 100 1 8 . 1 8 90 6 4 .2 9 5 8 .3 3 6 4 . 2 9 8 1 . 8 2 9 0 .9 1 9 1 .6 7
21 100 75 100 100 100 8 4 . 6 2 8 1 . 8 2 100 6 6 . 6 7
22 100 100 100 100 9 2 . 3 1 100 9 0 . 9 1 8 8 . 8 9 100
23 100 100 8 5 .7 1 100 6 6 . 6 7 100 100 100 100
24 8 7 . 5 0 6 2 . 5 0 100 8 8 . 8 9 80 1 0 0 8 7 . 5 0 8 8 . 8 9 8 8 .8 9
25 100 6 6 .6 7 100 8 8 . 8 9 100 100 100 100 100
26 80 100 8 8 . 8 9 7 2 . 7 3 7 2 .7 3 60 100 100 8 8 .8 9
27 100 100 75 7 2 .7 3 90 4 5 . 4 5 100 100 9 0 .9 1
28 9 0 . 9 1 100 25 6 3 . 6 4 8 1 .8 2 75 100 100 100
29 75 50 7 1 -4 3 6 6 . 6 7 8 8 .8 9 90 8 7 . 5 0 8 1 . 8 2 8 7 .5 0
30 80 90 50 100 9 1 .6 7 100 100 100 7 2 .7 3
31 90 8 5 . 7 1 100 4 5 . 4 5 3 3 .3 3 100 100 6 2 . 5 0 100
32 3 6 . 3 6 8 3 . 3 3 9 .0 9 5 3 . 8 5 0 4 1 . 6 7 70 20 6 4 . 2 9
33 7 2 . 7 3 50 0 50 4 4 4 5 0 100 8 1 . 8 2 5 8 . 3 3
3k 5 4 - 5 5 5 5 .5 6 2 2 .2 2 4 1 . 6 7 100 9 1 .6 7 8 8 . 8 9 3 3 . 3 3 0
35 100 100 90 75 100 4 5 . 4 5 50 9 0 . 9 1 3 6 . 3 6
36 5 5 .5 6 3 0 .7 7 8 .3 3 5 4 * 5 5 7 6 .9 2 0 0 100 3 3 . 3 3
37 1 6 . 6 7 50 3 3 .3 3 4 4 . 4 4 9 1 .6 7 1 6 .6 7 3 3 . 3 3 25 20
38 7 7 .7 8 3 8 . 4 6 3 3 .3 3 9 .0 9 8 3 .3 3 75 60 4 2 . 8 6 2 8 .5 7
39 100 5 3 .3 3 ko 9 2 . 3 1 9 2 .3 1 9 2 .8 6 9 0 . 9 1 100 100
kO 2 2 . 2 2 3 3 .3 3 3 3 .3 3 100 4 5 . 4 5 5 4 . 5 5 2 7 .2 7 90 70
M ean 7 9 -4 5 7 3 . 2 2 6 1 .2 8 8 0 . 8 1 7 6 .6 6 7 2 .8 4 8 4 . 63 8 0 . 3 8 7 1 .3 5
S t a n d a r d
D e v i a t i o n  2 4 .7 8 2 5 . 6 9 3 2 . 8 8 2 4 . 0 2 2 4 4 9 2 9 .2 1 2 3 . 7 2 2 5 . 3 0 2 9 .7 4
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Low Intensity
[71 Comfortable intensity
f^ j High intensity
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PERCENTAGE OF PHONATION TIME
F i g u r e  3 9 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w hen  t h r e e  g r o u p s  
e a c h  i n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  
v o c a l  f o l d  d i a d o c h o k i n e s i s  i n  a  lo w  p i t c h e d  v o i c e  
a c r o s s  t h r e e  l e v e l s  o f  v o c a l  i n t e n s i t y .
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Q  Low intensity
jT] Comfortable intensity
^  H ig h  i n t e n s i t y
4
3
2
1
0
ca <A _d-
1 s ’ 1O XA OfA cA _=*■
O
-d*I"LA
-=y
XAIOXA
O'XA
IXAU\
-3-vOIosO
o
VOI
XAO
PERCENTAGE OF PHONATION TIME
F i g u r e  4 0 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w hen  t h r e e  g r o u p s  
e a c h  i n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  
v o c a l  f o l d  d l a d o c h o k i n e s i s  i n  a  c o m f o r t a b l y  p i t c h e d  
v o i c e  a c r o s s  t h r e e  l e v e l s  o f  v o c a l  i n t e n s i t y .
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Q  Low i n t e n s i t y 185
jT] C o m f o r t a b l e  i n t e n s i t y  
H ig h  i n t e n s i t y
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PERCENTAGE OF PHONATION TIME
F i g u r e  4 1 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w hen  t h r e e  g r o u p s  
e a c h  i n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  
v o c a l  f o l d  d i a d o c h o k i n e s i s  i n  a  h i g h  p i t c h e d  v o i c e  
a c r o s s  t h r e e  l e v e l s  o f  v o c a l  I n t e n s i t y .
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j | Low p i t c h
j j j  C o m f o r t a b l e  p i t c h
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PERCENTAGE OF PHONATION TIME
F i g u r e  4 2 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w h en  t h r e e  g r o u p s  
e a c h  I n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  
v o c a l  f o l d  d i a d o c h o k l n e s i s  a t  a  lo w  I n t e n s i t y  l e v e l  
a c r o s s  t h r e e  l e v e l s  o f  v o c a l  p i t c h .
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Q  Low pitch
U] Comfortable pitch
j^ 5 High pitch
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PERCENTAGE OF PHONATION TIME
F igure 4 3 . P ercentage o f  phonation  tim e when th ree  groups 
each in c lu d in g  e ig h t  young ad u lt su b je c ts  performed 
v o ca l fo ld  d ia d o ch o k in esis  at a com fortable in t e n s i ty  
l e v e l  across th ree  l e v e l s  o f  v o c a l p i t c h .
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PERCENTAGE OF PHONATION TIME
F i g u r e  4 4 .  P e r c e n t a g e  o f  p h o n a t i o n  t i m e  w h e n  t h r e e  g r o u p s  
e a c h  I n c l u d i n g  e i g h t  y o u n g  a d u l t  s u b j e c t s  p e r f o r m e d  
v o c a l  f o l d  d i a d o c h o k i n e s i s  a t  a  h i g h  i n t e n s i t y  l e v e l  
a c r o s s  t h r e e  l e v e l s  o f  v o c a l  p i t c h .
TABLE XXXIII
PERCENTAGE OF PHONATION TIME WHEN NINE GROUPS EACH INCLUDING EIGHT YOUNG ADULT SUBJECTS 
PERFORMED VOCAL FOLD DIADOCHOKINESIS AT ( 1 )  LOW PITCH-LOW INTENSITY, ( 2 )  LOW PITCH-  
COMFORTABLE INTENSITY, ( 3 )  LOW PITCH-HIGH INTENSITY,  (1|) COMFORTABLE PITCH-LOW 
INTENSITY, ( 5 )  COMFORTABLE PITCH-COMFORTABLE INTENSITY, ( 6 ) COMFORTABLE 
PITCH-HIGH INTENSITY,  ( 7 )  HIGH PITCH-LOW INTENSITY,  ( 8 ) HIGH PITCH-  
COMFORTABLE INTENSITY, AND ( 9 )  HIGH PITCH-HIGH INTENSITY LEVELS 
TO EVALUATE THE EFFECTS OF VARIATIONS IN PITCH AND INTENSITY
SUBJECTS TREATMENTS
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 )
1 4 7 . 9 5 6 6 . 6 2 6 1 . 3 4 4 6 . 9 6 5 3 . 0 8 6 2 . 4 5 5 4 . 0 2 5 2 . 2 9 5 1 . 2 4
2 4 2 . 2 6 6 1 . 9 9 5 2 . 0 8 6 3 . 7 2 4 6 . 1 0 3 3 . 9 8 3 8 . 3 6 5 3 . 0 3 6 2 . 9 7
3 6 2 . 9 3 6 9 . 2 0 7 6 . 2 5 4 6 . 5 8 5 9 . 4 3 4 0 . 6 2 4 4 - 3 3 £>4.60 4 7 . 0 5
4 5 3 . 6 5 4 5 . 0 4 4 5 . 6 8 5 2 . 9 6 4 0 . 5 7 5 2 . 2 6 5 6 . 8 8 4 6 . 6 8 5 0 . 1 5
5 5 6 . 5 6 4 7 . 5 7 7 3 . 1 1 3 8 . 5 3 6 8 . 8 5 6 2 . 8 7 4 6 . 1 8 5 2 . 3 1 5 1 . 3 6
6 4 9 . 6 6 7 2 . 5 1 5 5 . 2 4 4 9 . 4 8 4 6 . 0 4 5 1 . 2 4 5 2 . 7 6 4 6 . 1 4 5 7 . 0 4
7 4 1 . 8 5 4 5 . 4 4 6 2 . 2 9 4 0 . 0 1 5 4 . 0 8 6 7 . 3 0 4 6 . 3 1 5 3 . 0 9 5 4 . 0 1
8 5 8 . 9 1 6 2 . 7 7 5 9 . 5 5 4 6 . 6 2 5 0 . 3 6 5 3 . 4 6 4 0 . 2 5 3 7 . 8 4 5 3 . 5 8
Mean 5 1 . 7 2 5 8 . 8 9 6 0 . 6 9 4 8 . 1 1 5 2 . 3 1 5 3 . 0 2 4 7 . 3 9 5 0 . 7 5 5 3 . 4 2
S t a n d a r d
D e v i a t i o n 7 . 6 5 1 1 . 1 9 1 0 . 2 1 7 . 8 6 8 . 8 4 1 1 . 4 0 6 . 6 3 7 . 6 7 4 . 8 5
H
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TABLE XXXIV
RATES (PER SECOND), PERIODICITY, PERCENTAGE OP ABDUCTED 
SYLLABLES, AND PERCENTAGE OP PHONATION TIME WHEN 
VOCAL FOLD DIADOCHOKINESIS WAS PRODUCED AT A 
COMFORTABLE PITCH AND INTENSITY LEVEL BY 
YOUNG ADULT WOMEN
SUBJECTS RATES PERIODICITY ABDUCTED
SYLLABLES
PHONATION
TIME8
1 5 .4 4 2 90
2 5 3 100 5 3 .0 8
3 4 .4 4 1 100 4 6 . 1 0
4 6 .1 1 2 9 1 .6 7
5 6 .1 1 1 6 1 . 5 4
6 5 .8 9 2 25
7 5 .2 2 3 40
8 4 .4 4 2 8 3 .3 3
9 6 .2 2 1 9 2 .3 1
10 5 .4 4 2 6 3 .6 4
11 4 .8 9 1 100 5 9 .4 3
12 5 ,8 9 2 5 3 .8 5
13 6 .2 2 1 7 8 .5 7
14 4 .7 8 3 8 7 . 5 0
15 5 .6 7 1 5 4 .5 5
16 5 2 9 1 .6 7
17 4 2 8 7 .5 0
18 5 .8 9 2 100 4 0 .5 7
19 5 .7 8 1 5 8 .3 3
20 6 2 5 8 .3 3
21 5 .2 2 2 100 6 8 .8 5
22 5 .5 6 1 9 2 .3 1
23 4 .5 6 3 6 6 .6 7
24 5 2 80
25 5 .2 2 1 100 4 6 . 0 4
26 5 .5 6 1 7 2 .7 3
27 5 3 90
28 5 .4 4 1 8 1 .8 2
29 5 .4 4 2 8 8 .8 9
30 5 .6 7 1 9 1 .6 7
31 5 .3 3 3 3 3 .3 3
TABLE XXXIV (continued)
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SUBJECTS RATES PERIODICITY ABDUCTED PHONATION
SYLLABLES TIME
32 5 .4 4 1 0
3 3 5 .4 4 1 4 5 .4 5
34 5 .3 3 2 100
35 5 ,5 6 1 100
36 6 .5 6 2 7 6 .9 2
37 5 .5 6 1 9 1 .6 7
38 6 .2 2 4 8 3 .3 3
39 6 .3 3 1 9 2 .3 1
40 5 .3 3 1 4 5 .4 5
M ean 5 .4 6  1 . 7 5  7 6 .6 6  5 2 .3 1
S t a n d a r d
D e v i a t i o n  .57  .8 1  2 4 .4 9  8 . 8 4
9.D a t a  o b t a i n e d  f ro m  s p e c t r o g r a m s  w i t h  100  p e r  
c e n t  a b d u c t e d  s y l l a b l e s .
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TABLE XXXV
RATES (PER SECOND), PERIODICITY, PERCENTAGE OP ABDUCTED 
SYLLABLES, AND PERCENTAGE OP PHONATION TIME WHEN 
VOCAL FOLD DIADOCHOKINESIS WAS PRODUCED AT A 
COMFORTABLE PITCH AND INTENSITY LEVEL BY 
MATURE WOMEN
SUBJECTS RATES PERIODICITY ABDUCTED
SYLLABLES
PHONATION
TIMEa
1 6 .2 2 3 100 5 8 .1 1
2 6 .2 2 1 100
3 4 .8 9 2 6 6 .6 7
4 4 . 4 4 3 100
5 5 3 6 3 .6 4
6 5 .5 6 2 100
7 5 .4 4 1 100 4 2 .9 9
8 4 . 3 3 2 8 8 .8 9
9 6 .1 1 2 9 2 .3 1
10 5 .7 8 1 8 3 .3 3
11 5 .6 7 1 75
12 6 . 4 4 3 7 3 .3 3
13 6 .5 6 1 8 5 .7 1
14 5 .7 8 1 100
15 5 .1 1 2 40
16 6 .3 3 1 100 5 7 .6 0
17 6 .2 2 3 100
18 6 .1 1 2 100 5 7 .2 4
19 6 .7 8 3 60
20 6 2 100
21 5 .6 7 1 6 6 .6 7
22 5 .1 1 2 100 5 9 .4 9
23 6 .3 3 1 100 5 4 .7 6
24 6 . 4 4 1 100
25 4 .6 7 3 8 8 .8 9
26 6 2 6 6 .6 7
27 6 .4 4 4 7 3 .3 3
28 5 .4 4 2 80
29 5 .2 2 2 8 1 .8 2
30 6 .1 1 1 6 9 .2 3
31 5 .3 3 2 9 0 .9 1
TABLE XKXV (continued)
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SUBJECTS RATES PERIODICITY ABDUCTED PHONATION
SYLLABLES TIME
32
33
34
35
36
37
38
39
40
5 .3 3  
6
4 .4 4
6 .6 7  
5 .8 9
5 .3 3
5 .3 3
6 .3 3
5 .6 7
1
2
2
1
2
2
2
1
2
100
100
8 8 .8 9
100
100
0
100
100
100
5 9 .2 4
5 7 .5 4
Mean 5 .7 2 1 .8 8 8 5 .8 8 5 5 .8 7
S t a n d a r d
D e v i a t i o n .6 4 .7 9 2 0 .6 3 5 .4 0
D a ta  o b t a i n e d  f ro m  e i g h t  s p e c t r o g r a m s  c h o s e n  a t
random.
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TABLE XXXVI
RATES (PER SECOND), PERIODICITY, PERCENTAGE OF ABDUCTED 
SYLLABLES, AND PERCENTAGE OF PHONATION TIME WHEN 
VOCAL FOLD DIADOCHOKINESIS WAS PRODUCED AT A 
COMFORTABLE PITCH AND INTENSITY LEVEL BY 
WOMEN IN THE LATE SENESCENT PERIOD 
OF LIFE
SUBJECTS RATES PERIODICITY ABDUCTED
SYLLABLES
PHONATION
TIMEa
1 5 .3 3 2 6 6 ,6 7
2 6 0 6 9 .2 3
3 6 .1 1 1 100 5 3 .9 4
4 5 .7 8 2 100 4 5 . 6 4
5 6 . 8 9 2 8 6 .6 7
6 5 .5 6 3 100 4 5 .2 1
7 6 .2 2 1 8 3 .3 3
8 5 .1 1 2 100
9 5 .6 7 1 100
10 5 .3 3 2 3 8 .4 6
11 5 .6 7 1 100
12 4 . 5 6 2 20
13 5 .5 6 1 100
14 6 .5 6 1 9 3 .3 3
15 6 .2 2 3 9 0 .9 1
16 6 1 8 3 .3 3
17 5 .5 6 1 100
18 5 .3 3 1 100
19 4 .5 6 1 8 8 .8 9
20 5 .3 3 2 100
21 5 . 7 8 2 9 1 .6 7
22 6 2 7 8 .5 7
23 5 .8 9 1 9 1 .6 7
24 6 . 8 9 1 9 2 .8 6
25 5 . 7 8 2 4 1 .6 7
26 5 .8 9 2 9 2 .3 1
27 5 .4 4 1 9 0 .9 1
28 5 .7 8 3 75
29 6 .56 1 100
30 5 .8 9 1 100 5 3 .2 8
TABLE XXXVI (continued)
SUBJECTS RATES PERIODICITY ABDUCTED PHONATION
SYLLABLES TIME
31 4 .5 6 1 90
32 6 . 1 1 2 100
33 3 . 8 9 2 100 4 6 .5 5
34 3 . 3 3 2 100
35 5 . 1 1 3 100 6 7 .5 0
36 4 .6 7 1 100 5 7 .7 6
37 5 . 4 4 1 100 5 1 .4 0
38 5 . 8 9 2 8 1 .8 2
39 5 . 2 2 4 100
40 4 . 3 3 3 2 2 .2 2
Mean 5 .5 4  1 . 6 8  8 6 .7 4  5 2 .6 6
S t a n d a r d
D e v i a t i o n  .7 5  .8 3  2 1 . 1 8  7 . 4 8
£
D a ta  o b t a i n e d  f ro m  e i g h t  s p e c t r o g r a m s  c h o s e n  a t
random.
APPENDIX B
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TABLE XXXVII
SUMMARY OP THE MEANS AND STANDARD DEVIATIONS OF PITCH 
(CYCLES PER SECOND) AND INTENSITY ( d b )  WHEN FORTY 
YOUNG ADULT SUBJECTS PERFORMED THE TASKS DESIG­
NED TO MEASURE THE EFFECT OF DISRUPTING 
AUDITORY FEEDBACK ON VOCAL FOLD 
DIADOCHOKINESIS
CONDITION
MEAN
PITCH
PITCH
STANDARD
DEVIATION
MEAN INTENSITY 
INTENSITY STANDARD 
DEVIATION
C o m f o r t a b l e  p i t c h  
a n d  i n t e n s i t y
2 4 2 . 3 5 3 8 . 5 0 7 2 . 1 0 3 . 9 1
C o m f o r t a b l e  p i t c h ,  
c o n t r o l l e d  i n t e n s i t y  
a n d  a u d i t o r y  m a s k in g
2 4 1 . 6 3
9
4 1 . 1 8 7 4 . 4 6 3 . 4 7
C o m f o r t a b l e  p i t c h ,  
c o n t r o l l e d  i n t e n s i t y
2 3 9 .4 6 2 4 .4 1 7 2 . 2 9 2 . 9 2
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TABLE XXXVIII
SUMMARY OP THE MEANS AND STANDARD DEVIATIONS OP THE PITCH 
(CYCLES PER SECOND) AND INTENSITY ( ctb) WHEN THE FORTY 
YOUNG ADULT SUBJECTS PERFORMED VOCAL FOLD DIADOCHO- 
KINESIS AT VARIED PITCH AND INTENSITY LEVELS
MEAN PITCH MEAN INTENSITY
CONDITION PITCH STANDARD INTENSITY STANDARD
DEVIATION DEVIATION
Low p i t c h -  1 8 5 .8 3  2 3 .6 4  6 2 .8 9  3 . 5 7
low  i n t e n s i t y
Low p i t c h -  1 9 4 .6 1  2 2 . 7 3  7 1 . 7 3  3 .6 6
c o m f o r t a b l e  i n t e n s i t y
Low p i t c h -  2 0 4 .5 0  2 7 .9 2  7 9 .0 2  2 . 9 3
h i g h  i n t e n s i t y
Low p i t c h -  1 9 5 .0 5  2 3 .9 7
lo w ,  c o m f o r t a b l e ,  
a n d  h i g h  i n t e n s i t y
C o m f o r t a b l e  p i t c h -  2 3 8 .4 1  4 2 . 7 3  6 4 . 8 4  4 .2 6
low  i n t e n s i t y
C o m f o r t a b l e  p i t c h -  2 4 2 .3 5  3 8 . 5 0  7 2 . 1 0  3 . 9 1
c o m f o r t a b l e  i n t e n s i t y
C o m f o r t a b l e  p i t c h -  2 5 4 ,1 2  3 5 . 9 8  7 9 . 6 2  3 .4 2
h i g h  i n t e n s i t y
C o m f o r t a b l e  p i t c h -  2 4 2 .4 8  3 1 .2 3
l o w ,  c o m f o r t a b l e ,  
an d  h i g h  i n t e n s i t y
H ig h  p i t c h -  4 3 5 .1 8  6 4 .3 6  6 8 , 8 4  3 . 3 8
low  I n t e n s i t y
TABLE XXXVIII (continued)
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MEAN PITCH MEAN INTENSITY
CONDITION PITCH STANDARD INTENSITY STANDARD
DEVIATION DEVIATION
H ig h  p i t c h -  4 4 1 . 6 3  6 6 .3 5  7 5 .0 1  3 . 2 3
c o m f o r t a b l e  i n t e n s i t y
H ig h  p i t c h -  4 5 9 .2 2  7 8 .0 6  8 1 .5 2  2 . 7 4
h i g h  i n t e n s i t y
H ig h  p i t c h -  4 4 2 .4 3  6 5 .5 3
lo w ,  c o m f o r t a b l e ,  
a n d  h i g h  i n t e n s i t y
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TABLE XXXIX
SUMMARY OP THE MEANS AND STANDARD DEVIATIONS OP PITCH 
(CYCLES PER SECOND) AND INTENSITY (d b )  WHEN THE 
FORTY YOUNG ADULT WOMEN, FORTY MATURE WOMEN,
AND FORTY WOMEN IN THE LATE SENESCENT 
PERIOD OF LIFE PERFORMED THE TASKS 
TO EVALUATE THE EFFECTS OF
AGING UPON VOCAL FOLD
DIADOCHOKINESIS
MEAN PITCH MEAN INTENSITY
GROUP PITCH STANDARD INTENSITY STANDARD
DEVIATION DEVIATION
Young a d u l t 2 4 2 .3 5 3 8 .5 0 7 2 .1 0 3 .9 1
M a tu r e  a d u l t 2 2 5 .0 1 4 2 .6 6 7 1 .0 0 6 .0 2
S e n e s c e n t  a d u l t 2 3 0 .2 7 4 7 .9 0 7 1 . 6 2 8 .1 9
Syllables reflecting evidence of vocal fold diadochokinesis
L ack  o f  f r i c t i o n  f i l l  c o r r e s p o n d i n g  t o  t h e  [ h ]  s o u n d
F i g u r e  4 5 .  S o u n d  s p e c t r o g r a m s  i l l u s t r a t i n g  p e r c e n t a g e  
o f  a b d u c t e d  s y l l a b l e  m e a s u r e m e n ts  d u r i n g  r a p i d  
r e p e t i t i o n  o f  t h e  s y l l a b l e  [ h A ] .
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